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PEPTIDES WITH SULFATE ESTER GROUPS 



BACKGROUND OF THE INVENTION 

This invention concerns sulfate ester containing peptides possessing feeding inhibition properties and 
capable of stimulating the contraction of the gallbladder. These peptides have 6 to 9 amino acids. They all 
differ structurally, however, from two similarly sized peptides l<nown to have feeding inhibition properties: 
CCK-8, which has the structure, Asp-Tyr(S03H)-Met-Giy-Try-Met-Asp-Phe-NH2, and ceruletide. which has 
the structure, Glp-G!n-Asp-Tyr{S03H)-Thr-Gly-Trp-Met-Asp-Phe-NH2. The peptides of this invention are not 
found in nature but, rather, must be synthesized. 



SUMMARY OF THE INVENTION 

The compounds of the invention are peptides of the formuia (1) 

,2 

(1) 





Q -YCHCa- M-G-W-X-J -F^CHCO- Z 

wherein 

Q is H. H-Asp, H-Msp, H-DAsp, H-MeAsp, For, Ac, Sue, desQ, or RmsCHOCO, 
Y is H, {S)-NH. (R)-R3N, or (S)-R3N, 

M is Met, DMet, MeMet, MetO, Ahx, DAhx, MeAhx, Leu, MeLeu, Pro, He, Melle, or Lys, 
G is Gly, DAla, Pro or Sar, 
W is Trp, MeTrp or Nal, 

X is Met, MeMet. MetO, Ahx, MeAhx, Leu, MeLeu, lie, Melle, Pro, or Lys, 
J is Asp, DAsp, MeAsp, or Asn, 
F^ is (S}-NH. (S)-R'N, or (R)-R*N, 

is H. CI. I, Br. F, NO2. NH2. or OR^ 
Z is NH2, NHR^ or NR^R^, 

and R^ are independently H or lower alky!, 
R3, R", and R^ are lower alkyi, 

is H or lower alkyl, and 
R' and R* are lower aikyi, 
and pharmaceutically acceptable salts thereof, 
provided that 

(1) Q is desQ when Y is H, 

(2) F^ is not H if, in the same peptide, Q is H-Asp or Ac. Y is (S)-NH. M is either Met, MetO, Ahx or 
Leu, X is either Met. MetO. Ahx or Leu, G is Giy, DAla or Pro, W is Trp, J is Asp, is (S)-NH, and Z is 
NH2, 

(3) F2 is not H if, in the same peptide, Q is H, H-^Asp or For, Y is (S)-NH, M is Met, Ahx or Leu, G is 
Gly. W is Trp, X is Met, Ahx or Leu. J is Asp, F^ is (S)-NH. and Z is NH;, 

(4) F2 is not H if, in the same peptide. Y is H. M is Met. X is Met, G is Gly. W is Trp, J is Asp, F^ is 
(S)-NH, and 2 is NH2. and 

(5) F^ is not H if. in the same peptide. Q is Sue. Y is (S)-NH, M is Met, X is Met, G is Gly or DAla, W 
is Trp, J is Asp. F^ is {S)-NH or (S)-R*N, and Z is NH?. 

The invention is also a process of making the peptides of the invention. 
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The invention is also methods of treating obesity and preventing obesity, respectively; each such 
method comprising the administration, by either an intraperitoneal, intravenous, intramuscular, subcutaneous 
or intranasal route, to a mammal in need of such treatment, of a peptide of the fonnula (1 ) wherein 
Q is H, H-Asp. H-Msp, H-DAsp, H-MeAsp, For, Ac. Sue. desQ, H-Arg-Asp. Glp-Asp. GIp-Giu. GIp-GIn, Suc- 
Asp, GIt-Asp, Pht-Asp. R^O-Asp. Boc-Asp, Cbz-Asp, H-Abu, H-Aia, Boc, Cbz, or R^R^CHOCO, 

Y is H. (S)-NH. (R)-R3N. or (S)-R3N, 

M IS Met, DMet, MeMet. MetO, Ahx. DAhx, MeAhx. Leu, MeLeu, Pro. lie. Meile Lys. Thr, Abu, Val, Mox. 

Gly, Phe, Tyr, or Trp. 

G is Gly. DAIa, Sar, DTrp, Pro, or j9Ala. 

W is Trp, MeTrp. Nal, DTrp. Trp(Me), Trp(5-F), or Trp(6-F), 

X is Met. MeMet. MetO, Ahx, MeAhx, Leu, MeLeu. lie, Melie, Pro, Lys, DMet, Abu, or Mox, 
J is Asp, DAsp, MeAsp, ^Asp. or Asn, 
F' is (S)-NH. (S)-R*N, (R)-NH, or {R)-R^N, 
F2 IS H, CI, 1, Br. F, NO2, NH?, R^ or GR6, 
2 is NH2. NHR^ or NR^R', 

and R2 are independently H or lower alkyi, 
R3, R' and R^ are lower alkyI, 
R^ is H or lower alkyI, and 
R', R« and R5 are lower aikyi, 
and pharmaceutically acceptable salts thereof, 
provided that 

(1) Q is desQ when Y is H, and 

(2) F2 is not H if. in the same peptide, Q is H-Asp, Y is {S)-NH, M is Met. X is Met, G is Gly or Pro, 
W is Trp, 

J is Asp, pi is (S)-NH, and Z is NHj. 

In its first subgeneric aspect, the invention is defined as compounds of the invention with the exception 
that it is further limited so that 

Q is H, H-Asp, H-;3Asp, H-DAsp, For, Ac. Sue, desQ, or RiR^CHOCO; 

Y is H. (S)-NH. or (S}-R3N; 

M is Met, MeMet, Ahx, MeAhx, Leu. MeLeu, lie, Melte, or Pro; 
G is Gly or DAIa; 
W is Trp; 

X is Met, MeMet Ahx, MeAhx, Leu, MeLeu, he, Melle, or Pro; 
J Is Asp; 

F' is {S)-NH or (S)-R*N; 

F2 fs H, Ci, NO2, NH2, or OR^; 

and Z is NH;. 

In a second subgeneric aspect, the invention is defined as in its first subgeneric aspect with the 
exception that it is further limited so that M is neither MeMet, MeAhx, MeLeu nor Melle, and X is neither 
MeMet, MeAhx, MeLeu, nor Melle. 

Compounds with increased feeding inhibition activity over a 3-hour feeding period as compared to CCK- 
8 are: 

A peptide of the formula 





Q -YCHCO- M-G-W-X-J -P^CHCO- 2 



wherein 

Q is H-;3Asp, For, Sue, desQ. or R^R^CHOCO, 



3 
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Y is H or (S)-NH, 

M is Met. Ahx, Leu, or He. 
G is Gly. 
W is Trp, 
5 X is Met, Ahx, Leu, or He, 
J is Asp, 

is (S)-NH or {S)-m. 
F2 is H, NO2, R^ or OR^ 
2 is NH2 

70 and are independently H or lower aikyt. 
R3, R^ and are lower alkyi, 
and pharmaceutically acceptable salts thereof, 
provided that 

(1) Q is desQ when Y is H, 

75 (2) F2 is not H if. in the same peptide. Q is H-Msp. For, or Ac. Y is {S)-NH. M is either Met, Ahx, or 

Leu. X is either Met. Ahx, or Leu, and F^ is (S)-NH, 

(3) F2 is not H if, in the same peptide, Y is H, M is Met, X is Met, and F^ is (S)-NH, 

(4) F2 is not H if, in the same peptide. Q is Sue. Y is (S}-NH, M is Met, X is Met, and F^ is (S)-R*N. 

In additional subgeneric aspects of the invention, the method of treating obesity or the method of 
20 preventing obesity is further limited to the administration of either the compounds of the invention or the 
compounds identified in the first or second generic aspects of the invention. 

In a closely related invention, the compounds of the invention have Y as (R)-NH with the additional 
proviso that R is not H if. in the same peptide, Q is H-Asp, M and X are lie. G is Gly, J is Asp, F^ is (S)-NH, 
and Z is NH: so that compounds of this related invention are peptides of the formula (1) wherein 
25 Q is H, H-Asp, H-jSAsp, H-DAsp. H-MeAsp, For, Ac, Sue, aesQ, or R^R^CHOCO, 

Y is (R)-NH. 

M is Met, DMet. MeMet. MetO, Ahx, DAhx, MeAhx, Leu, MeLeu. Pro, lie, Melle, or Lys. 

G is Gly, DAIa, Pro or Sar, 

W is Trp, MeTrp or Nal, 
30 X is Met. MeMet, MetO, Ahx, MeAhx, Leu, MeLeu, lie, Melle, Pro, or Lys. 

J is Asp, DAsp, MeAsp, or Asn, 

F^ is (S)-NH, (S}-R*N. or {R)-R^N, 

f2 is H, 01, 1, Br, F, NO2. NH2. R^ or OR^ 

Z is NH2, NHR^ or NR^R^, 
35 Ri and R^ are independently H or Sower aikyl, 

R2, R^ and R' are lower alkyt, 

R^ is H or lower alkyl, and 

R^ and R^ are lower alkyl. 

and pharmaceutically acceptable salts thereof, 
40 provided that 

(1) F2 is not H if, in the same peptide, Q is H-Asp, M and X are He, G is Gly, J is Asp, F^ is (S}-NH and Z is 
NH:. 

45 DETAILED DESORIPTION 



4 
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Definitions 

"lower alkyi" contains 1 to 6 carbon atoms. 
(R) and (S) refer to the absolute configurations, about tfie adjacent methine carbon. When Y is (S)-NH. then 

5 




YCHCa 

is of the L-configuration and when Y is {R)-NH, then 




30 

is of the D-configuration. Similarly, when is {S}-NH or (R>-NH, then 




F^CHCa 

45 IS of the L or D-configuration. respectively. 

All optically active amino acids are of the L-configuration unless otherwise indicated. 
The H in H-Asp, H-Msp. H-DAsp, H-MeAsp, H-Arg, H-Abu, and H-Ata stands for hydrogen. 
DesQ, which arises when Y is H, means that there is no Q. 
R^R2CH0C0 IS the formula 



50 



„1 H 0 

^c-o-c ■ 



Hpp(S03H) is the formuis 



5 



0 268 297 




HCHCO- 



Each claim to a compound includes its pharmaceutically acceptable base addition salts. Base addition 
salts include those derived from both organic and inorganic bases, such as. for example, ammonia, sodium 
hydroxide, calcium hydroxide, barium hydroxide, tetraethylammonium hydroxide, ethylamine. diethylamine, 
triethylamine, and the like. 

In an alternative representation to formula (1), used for purposes of brevity, peptides are also 
represented in accordance with conventional representation, for example, 
H-Asp-DTyr(S03H)-tVlet-Gly-Trp-Met-Asp-Phe-NH2. 

which stands for the compound of formula (1) in which Q is H-Asp, Y is {R)-NH, M is Met, G is Gly, W is 
Trp, X is Met, J is Asp, is (S)-NH, P is H, and 2 is NH2. 

When amino acids, peptides, protecting groups, active groups, etc. are represented by symbols in this 
specification and appended claims, usual symbols as defined by iUPAC and lUB or as used in the art are 
employed. Examples of symbols are given below. 



6 
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Abu 2-aminobucyric acid 

Ac acetyl 

Ahx , 2-aminohexanoic acid 

Aib 2-aininoisobutyric acid 

Ala alanine 

Arg arginine 

Asn asparagine 

Asp aspartic acid 

pAsp beta-aspartic acid 

Boc tert-butyloxycarbony 1 

BrCH2 -Pam 4- (bromomethyl ) pheny lace tamidome thy 1 

Cbz carbobenzoxy 

Cys(Me) S-methylcys teine 

DAla D-alanine 

DAhx D,2-aininohexanoic acid 

DAsp D-aspartic acid 

DMet D-methionine 

DPhe D-phenylalanine 

DPhe-NHj , . . .D-phenylalanine amide 
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j)Xrp D- tryptophan 

DXyr tyrosine 

EtiOCO ethyloxycarbonyl 

£t-phe N-ethylphenylalanine 

EtPhe-NHa N-ethylphenylalanine -amide 

Fmoc 9 - f luorenylmethyloxycarbony 1 

For formyl 

Gin glutamine 

GIp pyroglutamyl 

Glu, glutamic acid 

Git ' H00C(CH2)3C0- 

Gly glycine 

His histidine 

Hpp 3- ( A-hydroxyphenyl ) propiony 1 

HppCSOaH) 3- (O-sulfo-4-oxyphenyl ) propiony 1 

iBuOCO isobutyloxycarbonyl 

Xle i so leucine 

Leu leucine 

Lys lysine 

MeAhx N-methyl-2-aminohexanoic acid 

MeAsp N-methylaspartic acid 

HeLeu N- methyl leucine 

Melle N-methylisoleucine 

MeHet N-raethylmethionine 

MeOCO me thy loxy carbony 1 

HePhe N-me thylphenylalanine 



0 268 297 







. . . N ~ lUG thy 1 pheny 1 3 1 3.n ine ainiciG 






t • .iDsthioninc 






- . .methionine sulfoxide 


MeTrp 










. . . N ~ me thy 1 ty iros ine 






. . .IN , w~anfle uny J. Ly L 0 b iiic 


ne iyr ^ne ; 




. . . N ,0-d.iiDe thyltyrosine amide 






. . .methoxinine 






. . . J -( z-napnthyi ; alanine 


OBt 




. . . l-benzo triazolyl ester 


OCH2 -Pam. 




. . . 4- (oxymethylphenyl ) acetamiaome thyl 


OSu 




. . . succinimidyloxy ester 






. . . tert-butyl ester 


PV. A 




. . .phenylalanine 


PK A _ MT-T 




. . . phenylalanine amide 






. . .phenylalanine e thy 1 amide 


PK CI. _ XH-TMa 




. . .phenylalanine methylamide 






- . .phenylalanine diethylamide 


rtie-ri \n.G. ) 


2 


. . .phenylalanine dimethylamide 






. . .phenylalanine acid 


Phe(4-Cl) 




. . . 3- (4-chlorophenyl)alanine 


Phe(4-Cl) 


-NH2 


. . . 3- (4-chlorophenyl) alanine amide 


Phe(4-Me) 




. . . 3- (4-methylphenyl) alanine 


Phe(4-Me) 


-NH2 . . . . 


. , 3- (4-methylphenyl ) alanine amide 


Phe(4-N02 


) 


. . . 3- (4-nitrophenyl) alanine 


Phe(4-N02 


)-NH2... 


. - . 3- (4-nitrophenyl)alanine amide 
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Phe(4-NH2 ) 3 - (4-aminophenyl )alanine 

Phe(4-NH2 ) -NH2 3- (4-aminophenyl ) alanine amide 

cqQH 

- ©CO. 

Pro proline 

PrOCO n-propyloxycarbonyl 

resin. polystyrene _^ 

Sar . . . . *. sarcosine 

Ser serine 

Sue HO0C(CH2)2CO- 

tBu tert-butyl 

Thr threonine 

Trp tryptophan 

Trp(5-F) 5-fluorotryptophan 

Trp(6-F) 6-f luorotryptophan 

Trp (Me ) 1 -methyl tryp tophan 

Tyr tyrosine 

Tyr-NH2 tyrosine amide 

Tyr(Me) 0-methyltyrosine 

Tyr(Me)-NH2 0-methyl tyrosine amide 

Tyr<S03H). 0-sulf otyrosine 

Tyr(S03H)-NH2 0-sulf otyrosine amide 

Val valine 

Preferred Compounds 

The preferred compounds of the invention are those that during the 0.5 hour feeding period inhibited 
feeding by 48-100% when administered at 30ug/kg in the test described under "Utility" below. (See Taoie 
2 below.) 

The most preferred compound, at the time of filing this continuation-in-part application, from the point of 
view of gallbladder contraction, is the compound 
Hpp(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2. 

10 
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Particularly preferred compounds, at the time of filing ttiis continuation-in-part application, from the point 
of feeding inhibition, were those that during the 0.5 hour feeding period inhibited feeding by 20-72% when 
administered at 0.3ug/kg in the test described under "Utility" below. They are: 
H-DAsp-Tyr(S03H)-Met-Gly-Trp-M9t-Asp-Phe-NH2 
iBuOCO-Tyr(S03H}-Met-Gly-Trp-Met-Asp-Phe-NH2 
Suc-Tyr(S03H}-Ah)(-Gly-Trp-Ahx-Asp-Phe-NH2 
H-)3Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 
H-DAsp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NHi 
For-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH: 
iBuOCO-Tyr{S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 
Hpp(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 
PrOGO-Tyr(S03H)-Met-Gly-Trp-Mel-Asp-Phe-NH2 
EtOCO-Tyr{S03H)-M6t-Gly-Trp-Met-Asp-Phe-NH2 
MeOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
H-/3Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
Suc-Tyr{S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
Hpp(S03H)-Met-Gly-Trp-Met-Asp-Ph8-NH2 
H-Asp-Tyr{S03H)-LeiJ-Gly-Trp-Leu-Asp-Phe-NHz 
For-Tyr{S03H)-Met-Gly-Trp-Met-Asp-Phe-NH3 
SLJC-Tyr(S03H}-Ahx-Gly-Trp-Ahx-Asp-MePh9-NH2 
iBuOCO-Tyr{S03H)-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 
Hpp(S03H)-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 
iBuOCO-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 
Hpp(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 
Suc-Tyr(S03H)-Met-Giy-Trp-Met-Asp-MePhe-NH2 
H-DAsp-Tyr(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 
For-Tyr{S03H)-lle-Giy-Trp-lle-Asp-MePhe-NH2 
Suc-Tyr(S03H)-iie-G!y-Trp-lle-Asp-MePhe-NH2 
iBu0C0-Tyr(SO3H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 
H-Asp-DTyr(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 
Hpp(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 

The compound. EtOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2, was the one that inhibited feeding by 
72% at 0.3 iig/kg. 

The most preferred compounds, at the time of filing this continuation-in-part application, from the point 
of view of feeding inhibition, were those that during the 3 hour feed penod inhibited feeding by 50-90% 
when administered at 3 ug/kg in the test described under "Utility" below. They are: 
iBuOCO-Tyr(S03H)-Met-Gly-Trp-fv1et-Asp-Phe-NH2 
Suc-Tyr{S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 
For-Tyr(S03H}-Met-Gly-Trp-Met-Asp-MePhe-NH2 
iBuOCO-Tyr(S03H)-M8t-G!y-Trp-Met-Asp-MePhe-NH2 
Hpp(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 
PrOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
Suc-Tyr{S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
Suc-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 
(BuOCO-Tyr{S03H}-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 
Hpp(S03H)-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 
iBuOCa-Tyr(S03H}-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 
Hpp(S03H}-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 
Suc-Tyr(S0iH)-Wet-Gly-Trp-Met-Asp-MePhe-NH2 
For-Tyr(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 
Suc-Tyr{S03H)-!le-Gly-Trp-!le-Asp-MePhe-NH2 
iBuOCO-Tyr(S03H}-lle-Gly-Trp-lle-Asp-MePhe-NH2 
Hpp(S03H)-lle-Gly-Trp-ll©-Asp-MePhe-NH2 

The compound, Suc-Tyr{S03H)-tle-Giy-Trp-lle-Asp-MePhe-NH2, was the one that inhibited feeding by 
90% at 3 ug/kg during the 3 hour feeding period. 
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Preparation of Peptides 

The novel sulfate ester peptides of this invention and the novel intermediates thereof may be prepared 
by methods well known to the art. for example, they may be prepared by combining individual amino acids 
on a solid phase resin on a step-by-step basis, or alternatively, by combining groups of amino acids on a 
solid phase resin to yield the desired peptidyl-resin intermediate. Such additions, as is known, are 
accomplished by protecting the amino group of the amino acid or group of amino acids by converting it to. 
for example, its tert-butyloxycarbonyh (Boc) or 9-fluorenytmethyloxycarbonyl (Fmoc) derivative, and then 
activating the carboxylic group of such amino acid or group of amino acids by converting it, for example, to 
its 1 -hydroxybenzotriazole (HOBt) or N-hydroxysuccinimide (HOSu) ester derivative. Such a protected- 
activated intermediate is then allowed to react with an amino acid-resin or peptidyl-resin with a free amino 
group, thus extending the peptide chain to provide the peptidyi-resin of formula 2, wherein Pg is a suitable 
protecting group, for example, Boc or Fmoc. 




The phenolic OH group within formula (2) is converted to a sulfate ester by the use of a usual sulfating 
agent, such as sulfur trioxide pyridine complex. More specifically, the reaction is conducted, for example, 
by suspending a peptidyl-resin of formula 2 in dimethylformamide (DMF). pyridine or like solvent, and 
adding sulfur trioxide pyridine complex in about 10-40 molar excess to provide the sulfated peptidyl-resin of 
the formula 3. 




- Q -YCHCO- M-G-W-X-J -F'^CHCO- reain 

Since the sulfate ester containing peptide end-products of this invention are C-terminal amides, the 
chemical link which connects the peptide chain to the resin must be such that its cleavage with suitable 
reagents readily provides amides. Due to the lability of the sulfate ester group to strong acids (for example, 
liquid hydrogen fluoride), the peptidyl-resin linkage may be cleavable with either weaker acids (for example, 
brief treatment with trifluoroacetic acid, TFA) and/or nucleophiles (for example, ammonia, amines, hydrox- 
ide, and aikoxides). Among the suitable resin derivatives may be mentioned oxymethyl-polystyrene. 4- 
(oxymethylphenyl)(CH2)nCO-aminomethyl-poiystyrene (n = 0-3) and 4-(oxymethylphenyl)oxymethyl-polysty- 
rene. Similarly substituted polyacrylamide resms are equally well suited as the above polystyrene based 
resins. For the purposes of this invention the 4-(oxymethylpheny!)CH2CO-aminomethyl-polystyrene [herein 
referred to as 4-(oxymethylphenyl)acetamidomethylpolystyrene or OCHrPam-resin] is best suited for the 
generation of peptide amides. Thus, this invention describes a process for the synthesis of sulfated 
peptidyl-OCHrPam-resins of formula (4). wherein the resin is polystyrene (the term "polystyrene" includes 
copolymers with minor amounts, usually 1%, of unsaturated monomers such as divinylbenzene). 



12 
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(4) 



P5 - Q -YCHCa- M-<i-M-X-J -F^CHCO- OCHj-?aa-reain 



)n forming peptide sequences of tliis invention, the amino functions may be protected by commonly 
used ammo protecting groups such as Boc, Fmoc, (4-methoxyben2yl)oxycarbony!, 2-nitrophenylsulfenyl, 
and so forth. The Boc and Fmoc protecting groups are preferred. The carboxyf and hydroxy! protecting 
group may be methyl, tert-butyl {tBu}, benzyl. 4-methoxyben2yl and so forth. The tBu group is preferred. 

The amino acid defined by the and F^ groups of formula 4 may be attached to the OCH^-Pam-resin 
in several ways, (a) For example. Boc protected-phenylalanine, wherein is (S)-NH and F^ is H) may be 
reacted with a suitable 4-(bromomethyl)phenylacetate ester (for example, phenacyl ester) and processed 
further to provide Boc-Phe-(4-oxymethylphenyl)acetic acid which may be coupled to aminomethyl-polysty- 
rene to provide Boc-Phe-(4-oxymethylphenyl)acetamidomethylpolystyrene (Boc-Phe-OCHrPam-resin). (b) 
Alternatively, 4-(bromomethyl)phenylacetic acid may be coupied to aminomethyipolystyrene to provide 4- 
(bromomethyl)phenylacetamidomethylpolystyrene (BrCHrPam-resin) which may be reacted with the cesium 
salt of Boc-Phe-OH to provide Boc-Phe-OCHrPam-resin. 

Among the suitable activating groups may be mentioned any combination of groups which causes the 
acid function of the amino acid to become more reactive, such as acid chlorides, mixed and symmetrical 
anhydrides, reaction product with carbodiimide (for example, dicyclohexylcarbodiimide, DCC), and active 
esters (for example, esters derived from HOBt, HOSu, 2-or 4-nitrophenol, and 2,4,5-trichlorophenol). The 
use of DCC and esters of HOBt and HOSu is particularly preferred from the standpoint of yield, lack of by- 
products, and consequent ease of purification. 

The protecting groups are removed by known reactions such as treatment witli dilute TFA (50% in 
dichioromethane, DCM) for Boc and/or tBu removal and treatment with dilute piperidine (20% in DMF) for 
Fmoc removal, to name a few, to provide the sulfated peptidyl-resin of the formula (5). 





The sulfate ester containing peptides of formula 1 may be obtained by cleavage of the peptidyl-OCHr 
Pam-resin linkage of (5) with the appropriate reagent. The C-terminal sulfated peptide amides are derived, 
for example, by treatment of the sulfated peptidyl-resin of formula (5) with methanolic solutions of ammonia, 
alkyiamines and dialkylamines. 

An automatic peptide synthesizer was used for the solid phase synthesis of the sulfated peptide amides 
of this invention. The protocol oi coupling onto aminomethyl-resin or peptidyl-OCH:^Pam-resin (1 mmole of 
available nitrogen), deprotection, sulfation, cleavage, and product purification is set forth in Table 1. 

Table 1. Protocol for solid phase synthesis of sulfated peptide amides (1 mmole scale). Each step 
volume IS 50 ml unless othen^'ise indicated. All wash steps are repeated three times. Abbreviations: DCC, 
dicyclohexylcarbodiimide, DCM, dichlorcmethane; DIEA, N,N-diisopropylethylamine, DMF, dimethylfor- 
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mamide; HOBt, l-hydroxybenzotriazole; TFA, trifluoroacetic acid. 



Step Reagent or Solvent Purpose Mix Time 



1 


DCM 


Wash 


1 min 


2 


Go to Step 3, 5, or 8 


~ * " 




3 


Add filtered, pre-activated (0°C, 1 hr) 


Pre-activated DCC/ 


2-15 hr 




mixture of protected amino acid (or pro- 


HOBt coupling 






tected dipeptide, 3 mmole) , HOBt (4.5 








mmole), and DCC (3 mmole) in 1 : 4 DMF/DCM 






4 


Go to Step 10, 16, 21, or 26 






5 


Add protected amino acid (or protected di- 


In situ activated 


2-15 hr 




peptide, 3 mmole) and HOBt (4.5 mmole) in 


DCC/HOBt coupling 






30 ml 1:2 DhlF/DCM then DCC (3 mmole) in 20 








ml DCM 






6 


2-Propanol 


Wash 


1 min 


7 


Go to Step 4 






8 


Add active ester or anhydride (3 mmole) in 


Non DCC/HOBt acti- 


2-15 hr 




DCM, DMF, or mixture thereof 


vated coupling 




9 


Go to Step 4 


_ - - 




10 


DCM 


Wash 


1 min 


11 


Treat with 49:1:50 TFA/anisole/DCM 


Boc and tBu removal 


30 min 


12 


DCM 


Wash 


1 min 


13 


Treat with 1:19 DIEA/DCM 


Neutralize 


1 min 


14 


DCM 


Wash 


1 min 


15 


Go to Step 1, 16, 21, or 26 




T ~ • ~ 


16 


DMF 


Wash 


1 mxn 


17 


Treat wrth 1:4 pxperidxne/DMF 


Fraoc removal 




18 


Treat with 1:4 piperidine/DMF 


Fmoc removal 


7 min 


19 


DMF 


Wash 


1 min 


20 


Go to Step 15 






21 


DMF 


wasn 


1 min 


22 


1:2 pyri-dine/DMF 


Wash 


1 min 


23 


Add sulfur trioxide pyridine complex 


ouxra uxou 


20-24 hr 




(40 mmole; xn 60 ml 1:2 pyriauie/UfLt 






24 


DMF 




1 min 


25 


Go to Step 4 






26 


Methanol 


Wash 


1 min 


27 


Ammonia saturated (-20°C) methanol 


Resin cleavage 


2-5 day 




or 20% metnanolic amxne raij 






28 


Methanol 


Wash 


1 min 


29 


Combine, concentrate filtrates from Steps 


Isolation 






27-28 






30 


Chromatograph residue on column(s) of 


Purification 






Amberlite XAD-2 (Rohm and Haas, 2.5 x 60 








cm, methanol gradient 0.1 M in ammonia). 








Trisacryl M DEAE (LKB Inc., 2.5 x 47 cm, 








ammonium bicarbonate gradient) , and/or 








P-40 ODS-3 (Whatman, 4.8 x 50 cm, methanol 








gradient 0.2% in ammonium acetate) 







The sulfate ester containing peptides of formula (1) thus prepared may be desalted and purified by the 
usual methods. For example, the product may be purified by ion-exchange chromatography with use of 
Trisacryl M DEAE, DEAE-celluiose or the like, partition chromatography with use of Sephadex LH-20, 
Sephadex G-25 or the like, reverse phase chromatography with use of Amberlite XAD-2. ODS-silica gel or 
the like, normal phase chromatography with use of silica gel or the like, or high-performance liquid 
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chromatography (HPLC). 

Analogous procedures, wherein the reactions are carried out without the solid phase component (resin), 
are well known in the art and well suited to large scale production. [See, e.g., U.S. Patent 3.892,726.] 



Utility 

The peptides of this invention have the ability to inhibit feeding activity in mammals. As a result they 
have utility in the prevention and treatment of obesity. Feeding inhibition activity can be demonstrated in 
rats as follows: 

Male Sprague-Dawley rats (weighing 300-350 g) are individually caged and maintained on a 12 hr light, 
dark cycle and trained for at least 14 days to feed during a three hr period of the dark cycle but not the 21 
hours preceding that three hr period. The day of the study, rats are dosed intraperitonealiy with saline 
(controls) or test compound (dissolved in saline; usually at a concentration of 0.3 to 300 micrograms of test 
compound per kg of rat weight), Food is introduced 10 minutes after administration of saline or test 
compound. Test compounds are deemed to be active if the test group consumes significantly less food 
than the saline controls during the feed period, which ends either 0.5 or 3 hr after presentation of food. The 
% feeding inhibition for the 1/2 hr and 3 hr feeding periods obtained by administering a dose of 30 iig/kg of 
test compound is given in Table 2 for CCK-8 and vahous compounds of the invention. For example, the % 
feeding inhibition obtained with CCK-8 {first line of Table 2) was 70% for the 1/2 hr feeding period and 25% 
for the 3-hour period. 
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TABLE 2 



STRUCTURE 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
H-DAsp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
iBu0C0-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 
H-Asp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 



H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-TyrCSOgH 
H-Asp-TyrCSOgH 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-TyrCSOaH 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-Tyr<S03H 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 
H-Asp-Tyr(S03H 



% FEEDING 
INHIBITION 
0.5 hr-3 hr 



70-25 
99-40 
100-94 
74-24 
17 -lA 
14-17* 
55^-12* 

31- 11 
52^-20* 

32- 15* 
43*-17* 
70-24 
65-17 



)-DMet-Gly-Trp-Met-Asp-Phe-NH2 
) -DAhx-Gly-Trp-Met-Asp-Phe-NHz 
) -Met-Sar-Trp-Met-Asp-Phe-NH2 
)-Met-Gly-MeTrp-Met-Asp-Phe-NH2 
)-Met-Gly-Nal-Met-Asp-Phe-NH2 
) -Met-Gly-Trp-Met-DAsp-Phe-NHz 
)-Met-Gly-Trp-Met-Asn-Phe-NH2 
) -Met-Gly-Trp-Met-Asp-MePhe-NHa 
)-Met-Gly-Trp-Met-Asp-KeTyr(Me)-NH2 

)-Met-Gly-Trp-Met-Asp-Phe(4-N02)-NH2 43-17 

)-Met-Gly-Trp-Met-Asp-Phe(4-Cl)-NH2 54-28* 

)-Met-Gly-Trp-Met-Asp-Phe(4-NH2 )-NH2 27-IA 

)-Met-Gly-Trp-Met-Asp-Tyr(Me)-NH2 72*-10* 

) -Met-Gly-Trp-Met-Asp-Phe-NHMe 13*-IA 

)-Met-Gly-Trp-Met-Asp-Phe-NHEt 16-IA 

)-Met-Gly-Trp-Met-Asp-PherN(Me)2 64-27 

)-Met-Gly-Trp-Met-Asp-Phe-N(Et)2 18*-IA 

H-pAsp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 47-33" 

H-DAsp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 53-15 

Suc-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 82-60 



16 



0 268 297 



^ H-Asp-Tyr(S03H)-Ile-Gly-Trp-Ile-Asp-Phe-NH2 85-20 

H-Asp-Tyr(S03H)-Lys-Gly-Trp-Lys-Asp-Phe-NH2 45"^- lA 

Hpp(S03H)-Met-DAla-Trp-Met-Asp-Phe-NH2 59-16 

Suc-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 100-97 

H-pAsp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 100-78 

H-DAsp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 100-72 

For-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 100-96 

iBuOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 100-99 

H-Asp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 85-35 

Hpp(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 100-100 

Hpp(S03H)-Met-DAla-Trp-Met-Asp-MePhe-NH2 69-27 

Pr0C0-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 90-74 

Et0C0-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 89-63 

^° Me0C0-Tyr(S03H)-Met-Gly-Trp-Het-Asp-Phe-NH2 100-91 
H-pAsp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 91-21 
H-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 50-30* 
Suc-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 75-55 
Hpp(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 99-75 
H-Asp-Tyr(S03H)-Ahx-Gly-Trp-Met-Asp-Phe-NH2 NT-NT 
H-Asp-Tyr(S03H)-Met-Gly-DTrp-Met-Asp-Phe-NH2 42*- lA 

^5 H-Asp-Tyr(S03H)-Met-Gly-Trp-Ahx-Asp-Phe-NH2 82-23 
H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-DPhe-NH2 46-14* 
H-Asp-Tyr(S03H)-MetO-Gly-Trp-MetO-Asp-Phe-NH2 15-lA 

50 

H-Asp-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 82-27 
H-Asp-Tyr(S03H)-Leu-Gly-Trp-Leu-Asp-Phe-NH2 89-24 

-5 For-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 100-66 
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5 


H-Asp-Tyr(S03H)-MetO-Giy-Trp-Met-Asp-Phe-NH2 


89- 


25 




H-Asp-Tyr(S03H)-Ket-DAla-Trp-Met-Asp-Phe-NH2 


16- 


18* 


JO 


H-Asp-Tyr(S03H)-Met-Gly-Trp-DMet-Asp-Phe-NH2 


30* 


-lA 




H-Asp-Tyr(S03H)-Met-Gly-Trp-MetO-Asp-Phe-NH2 


45- 


21* 




H-Asp-Tyr<S03H)-Ket-Gly-Trp-Met-Asp-Phe(4-Me)-NH2 


57- 


18 


T5 


H-Asp-Tyr(S03H)-Ket-Gly-Trp-Met-Asp-Tyr-NH2 


23* 


-lA 




Hpp(S03H)-Met-Gly-Trp-Pro-Asp-Phe-NH2 


48- 


lA 


20 


Hpp(S03H)-Pro-Gly-Trp-Pro-Asp-Phe-NH2 


25- 


lA 




Suc-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-M<^Phe-NH2 


100- 


98 




iBuOCO-Tyr(S03H)-Ahx-GLy-Trp-Ahx-Asp-MePhe-NH2 


100- 


100 


25 


Hpp(S03H)-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 


94- 


96 




iBuOCO-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 


100 


-100 


30 


Hpp(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 


100 


-99 




Suc-Tyr(S03H)-Met-DAla-Trp-Met-Asp-Phe-NH2 


75- 


30 




For-Tyr(S03H)-Ile-Gly-Trp-Ile-Asp-Phe-NH2 


NT- 


NT 


35 


Suc-Tyr<S03H)-Ile-Gly-Trp-Ile-Asp-Phe-NH2 


73- 


54 




iBuOCO-Tyr(S03H)-Ile-Gly-Trp-Ile-Asp-Phe-NH2 


62- 


58 


40 


Hpp(S03H)-Ile-Gly-Trp-tle-Asp-Phe-NH2 


87- 


85 




Suc-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 


100- 


95 


45 


H-DAsp-Tyr(S03H)-Ile-Gly-Trp-Ile-Asp-MePhe-NH2 


95- 


75 


For-Tyr(S03H)-Ile-GLy-Trp-Ile-Asp-MePhe-NH2 


100- 


85 




Suc-Tyr(S03H)-Ile-Gly-Trp-Ile-Asp-MePhe-NH2 


100- 


100 


50 


^uOCO-Tyr(S03H)-Ile-Gly-Trp-Ile-Asp-MePhe-NH2 


96- 


92 




H-Asp-DTyr(S03H)-Ile-Gly-Trp-Ile-Asp-MePhe-NH2 


40- 


lA 




Hpp(S03H)-Ile-Gly-Trp-Ile-Asp-HePhe-^^H2 


100- 


97 



55 
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lA means "inactive". 

* - <10% inhibition at 30 pg/kg; number shown represents % 

inhibition at dose of 300 \ig/kg. 
NT means "not tested" 

(END OF TABLE 2) 

An appropriate procedure for administering a peptide designated here as suitable for intraperitoneal, 
intravenous, intramuscuiar, subcutaneous, or intranasal administration, to a mammal in need of either 
treatment for obesity or prevention of obesity, is at a dose of about 0.3 micrograms (ug) to 3 mg per kg of 
body weight per day. either as single dose or divided among two to four doses. The dosage may be varied, 
depending upon the requirements of the patient and the compound being employed. 

The peptides of this Invention have the ability to stimulate gallbladder contraction in mammals. Thus, 
they also find utility as diagnostic aids in X-ray examination of the gallbladder. The use of gallbladder 
contracting agents as diagnostic aids is a well established medical procedure. 

EXAMPLES 

The invention may be further illustrated by the following examples. Examples 1-18 illustrate the 
synthesis of intermediates. Exiamples 19-93 illustrate the synthesis of compounds that have been des- 
ignated above as either a compound of the invention or a compound useful in the treatment and prevention 
□f obesity. The examples are intended to illustrate the invention, not to limit it in any manner. 

Peptide syntheses, unless otherwise stated, were initiated with 1 milliequivaient of aminomethyl resin, 
where the resin was 99:1 by weight styrene:divinylbenzene copolymer. Reactions were performed at room 
temperature unless otherwise stated. 

Washing steps were performed three times with 50 mi of the specified solvent unless otherwise stated. 



EXAMPLE 1 

Isobutyl Succinimidyl Carbonate (iBuOCO-OSu) 

To a solution of isobutyl chioroformate {26 ml, 200 mmoie) in 600 ml of chloroform was added in 
portions the dicyclohexytamine (DCHA) salt of N-hydroxysuccinimide (HOSu, 49.28 g. 200 mmole). After 
stirring the resulting suspension overnight, the precipitated DCHA hydrochloride was filtered off and washed 
with chloroform. The concentrated filtrate (ca. 50 ml) and washings were diluted with 400 ml of ethy! acetate 
(EtOAc) and washed with 10% citric acid (4 x 100 ml), brine (2 x TOO ml), 10% sodium bicarbonate (3 x 100 
ml), and brine (4 x 100 ml) and then dried (magnesium sulfate), filtered, and concentrated to ca. 100 ml. On 
diluting with ether and precipitating with hexane, 26.6 g (62% yield) of IBuOCO-OSu was obtained, mp 33- 



EXAMPLE 2 
Fmoc-DTyr-OH 

D-Tyrosine (1.81 g) was dissolved in 20 ml of water and 30 ml of tetrahydrofuran (THF) with 10 ml of N 
sodium hydroxide. Solid 9-fiuorenylmethyl succinimidyl carbonate (Fmoc-OSu. 3.37 g) was added with rapid 
stirring. The suspension was adjusted to pH 7 with N sodium hydroxide and stirred overnight. Solid citric 
acid (3 g) was added followed by 60 ml of EtOAc. The EtOAc layer was collected, washed with 10% citric 
acid, brine, and dried (magnesium sulfate). Evaporation of the EtOAc solution gave a light tan syrup which 
was crystallized from dichloromethane (DCM) to give 3.9 g of Fmoc-DTyr-OH, mp 178-181 "C. 
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EXAMPLE 3 
Fmoc-Tyr-OH 

Following the procedure of Example 2 but substituting L-tyrosine (9.06 g) for D-tyrosine, 18.4 g of 
Fmoc-Tyr-OH was obtained, mp 172-1 77" C. 

EXAMPLE 4 
Fmoc-MeTyr-OH 

Following the procedure of Example 2 but substituting N-methyltyrosine (1.95 g) for D-tyrosine, 1.22 g 
of Fnnoc-MeTyr-OH was obtained, mp 1 52-1 58 "C. 

EXAMPLE 5 

Boc-MePhe-{4-oxymethy[phenyl)acetic Acid 

To a solution of Boc-MePhe-OH (27.93 g) and 4-(bromomethyl) phenyiacetic acid phenacyl ester (33.32 
g) in 1000 ml of acetonitrile was added potassium fluoride dihydrate (18.28 g). The suspension was stirred 
overnight, filtered and the filtrate evaporated to dryness. The residue, Boc-MePhe-(4-oxymethylphenyl}- 
acetic acid phenacyl ester, was dissolved in 85% acetic acid (1200 ml), treated with zinc dust (128 g). and 
stirred for 2-4 hrs. Concentration of the filtered reaction mixture to ca. 400 ml and dilution with ca. 3200 ml 
of water gave an oil which was dissolved in EtOAc and treated with DCHA to give 41.31 g of the DCHA salt 
of title compound, mp 120-122°C. 



EXAMPLE 6 

Boc-EtPhe-(4-oxymethylphenyi)acetic Acid 

Following the procedure of Example 5 but substituting Boc-EtPhe-OH (7.33 g) for Boc-MePhe-OH, 5.69 
g of the DCHA salt of Boc-EtPhe-(4-oxymethylphenyl)acetic acid was obtained, mp 137-141 "C. 



EXAMPLE 7 

Boc-Phe(4-CIH4-oxymethytphenyl)acetic Acid 

Following the procedure of Example 5 but substituting Boc-Phe(4-CI)-OH (2.5 g) for Boc-MePhe-OH, 
3.44 g of the free base of Boc-Phe(4-CI)-(4-oxymethylphenyl}acetic acid was obtained. 



EXAMPLE 8 

Boc-Tyr(Me)-(4-oxymethylphenyl)acetic Acid 

Following the procedure of Example 5 but substituting Boc-Tyr(Me)-OH (2.5 g) for Boc-MePhe-OH, 1.83 
g of the free base of BoC'Tyr(Me)-(4-oxymethylphenyl)acetic acid was obtained, mp 64-67° C 



EXAMPLE 9 
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Fnnoc-Tyr(tBu)-{4-oxymethylphenyI)acetic Acid 

Following the procedure of Example 5 but substituting Fmoc-Tyr(tBu)-OH (6.86 g) for Boc-MePhe-OH, 
4.88 g of the free base of Fmoc-Tyr(tBu)-(4-oyynnethyiphenyl)acetic acid was obtained, mp 192-195"C. 

5 

EXAMPLE 10 
Fmoc-Met-Asp(OtBu)-OH 

10 

Fmoc-Met-Osu was prepared, in situ, by the reaction of Fnnoc-Met-OH (14.87 g). HOSu (5.52 g), and 
dicyclohexylcarbodiimide (DCC. 8.26 g) in THF (200 ml) at O'C for 3.5 hrs. Precipitated dicyclohexylurea 
(DCU) was removed by filtration and the THF filtrate was added to a cold solution of H-Asp (OtBu}-OH in 
220 ml of 10:1 water/THF to which had been added 40 ml of N sodium hydroxide. After stirring the reaction 
js mixture at room temperature overnight, solid citric acid (20 g) was added along with EtOAc (600 ml). The 
EtOAc layer was separated, washed with 10% citric acid and brine, and dried (magnesium sulfate). 
Evaporation of the EtOAc solution gave a residue which was dissolved in 200 ml of EtOAc and treated with 
DOHA (7.84 ml) to precipitate 17.93 g of the DOHA salt of the desired product, mp 159-162''C. 

20 

EXAMPLE n 
H-Phe-OCHrPam-resin 

25 Boc-PhB-(4-oxymethylphenyl)acetic acid {0.83 g, 2 mmole), 1-hydroxybenzotriazole (HOBt, 0.46 g, 3 
mmole) and DCC (0.41 g, 2 mmole) were dissolved in 50 ml of 4:1 DCM/DMF and stirred at 0''C for 1 hr. 
Aminomethyl-resin (1.34 g, 1 mmole available nitrogen (was suspended in the filtered reaction mixture 
(precipitated DCU removed) and shaken for 2 to 15 hours. The product, Boc-Phe-OCHrPam-resin, was 
isolated by filtration and treated according to Table 1 (Steps 10-14) to give the desired free base, H-Phe- 

30 OCHrPam-resin. 



Example 12 

05 H-MePhe-OCHrPam-resin 

Boc-MePhe-(4-oxymethylphenyl)acetic acid (from 1.82 g, 3 mmole, of its DOHA salt, Example 5) and 
HOBl (0.69 g, 4.5 mmole) in 40 ml of 1:3 DMF/DCM followed by DCC (0.62 g, 3 mmole) in 20 ml of DCM 
were added to aminomethyl-resin (1.34 g, 1 mmole available nitrogen) to give a suspension which was 
40 shaken for 2 to 15 hours. The desired product, Boc-MePhe-OCHrPam-resin, was isolated by filtration, 
washed with 2-propanol and DCM, and treated according to Table 1 (Steps 10-14) to give the desired free 
base, H-MePhe-OCHrPam-resin. 



45 EXAMPLE 13 

H-EtPhe-OCHrPam-resin 

Following the procedure of Example 12 but substituting Boc-EtPhe-(4-oxymethylphenyl)acetic acid 
50 (from 1.87 g, 3 mmole, of its DOHA salt. Example 6) for Boc-MePhe-(4-oxymethylphenyl)acetic acid, H- 
EtPhe-OCHT-Pam-resin was obtained. 



EXAMPLE 14 

55 
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H-Phe{4-C!}-0CHrPam-resin 

Following the procedure of Example 1 1 but substituting Boc-Phe(4-ClH4-oxynnethylphenyl)acetic acid 
{0.90 g, 2 mmole, Example 7) for Boc-Phe-(4-oxymettiylphenyl)ac8tic acid. H-Phe(4-ClhOCH2-Pam-resin 
5 was obtained. 

EXAMPLE 15 

10 H-Phe(4-N02)-0CHrParT(-resin 

Boc-Phe(4-N02)-OH (1.39 g) was dissolved in 100 ml of 70% methanol (MeOH) and adjusted to pH 7 
with the addition of N cesium bicarbonate. The solution was evaporated to dryness with the residue being 
evaporated three more times with added DMF. The resultant dried cesium salt of Boc-Phe{4-N02)-OH was 
T5 dissolved in 60 ml of DMF and shaken with BrCHrPam-resin (1 meq or Br) overnight, The desired product. 
Boc-Phe{4-N02)-OCHrPam-resin, was isolated by filtration, washed with DCM, and treated according to 
Table 1 (Steps 10-14) to give the desired free base, H-Phe(4-N02)-OCHrPam-resin. 



20 EXAMPLE 16 

H-Tyr(Me)-OCHrPam-resin 

Following the procedure of Example 11 but substituting Boc-Tyr(Me)-(4-oxymethylphenyl)acetic acid 
25 {0.87 g, 2 mmole. Example 8) for Boc-Phe-{4-oxymethylphenyi)acetic acid, H-Tyr(Me}-OCHrPam-resin was 
obtained. 



EXAMPLE 17 

30 

H-Tyr(tBu)-OCHrPam-resin 

Fmoc-Tyr(tBu)-(4-oxymethylphenyi)acetic acid {1.82 g, 3 mmole, Example 9), l-hydroxybenzotriazole 
(HOBt, 0.69 g, 4.5 mmole), and DCC {0.62 g, 3 mmole) were dissolved in 50 ml of 4:1 DCM/DMF and 
35 stirred at O'C for 1 hr. Aminomethyiresin (1.34 g, 1 mmole available nitrogen) was suspended in the filtered 
reaction mixture (precipitated DCU removed) and shaken for 2 to 15 hours. The product, Fmoc-Tyr(tBu}-. 
OCHrPam-resin, was isolated by filtration and treated according to Table 1 (Steps 16-20} to give the 
desired free base, H-Tyr(tBu)-OCHrPam-resin. 

40 

EXAMPLE 18 

H-MeTyr(Me)-OCHrPam-resin 

45 Following the procedure of Example 15 but substituting Boc-MeTyr(Me)-OH {from 1.47 g of its DCHA 
salt) for Boc-Phe(N2)-OH, H-MeTyr(Me)-OCHrPam-resin was obtained. 



EXAMPLE 19 

50 

H-DAsp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(0tBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3), and Fmoc-DAsp(OtBu)-OH 
55 according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-DAsp- 
(OtBu)-Tyr-Met-Gly-Trp-Met-Asp{OtBu}-Phe-OCHrPam-resin which was sulfated, deprotected. and cleaved 
from the resin according to Table 1 (Steps 21-25. Steps 10-20, and then Steps 26-29 with ammonia) to give 
the title compound which was chromatographically punfied on Trisacryl M DEAE according to Table 1 (Step 
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30) to give 198 mg of the ammonium salt of the title compound. Ammo acid analysis following acid 
decomposition gave Asp 2.1 1 (2). Tyr 1.04 (1), Met 2.07 (2). Gly 1.08 (1). and Phe 1.04 (1). infrared 
absorption spectrum showed a strong peal^ typical of a sulfuric acid ester at 1050 cm*'\ TLC R( 0.35 (TLC 
herein refers to chromatography of the title compound on Merck silica gel thin layer plates in the solvent 
5 system chloroform-methanol-acetic acid-water, 6;3:1:1. 



EXAMPLE 20 

70 iBuOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH. and Fmoc-Tyr(tBu)-OH according to Table 1 (coupling 
Steps 5-7 followed by Fmoc removal Steps 16-20) to give H-Tyr(tBu)-Met-Gly-Trp-MGt-Asp(OtBu)-Phe- 

75 OCHrPam-restn which was coupled with iBuOCO-OSu (Example 1) according to Table 1 {Steps 8-9) to give 
iBuOCO-Tyr(tBu)-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected, sulfated, and 
cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, and then Steps 26-29 with 
ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2, Trisacryi 
M DEAE, and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 206 mg of the ammonium 

20 salt of the title compound. Amino acid analysis following acid decomposition gave Asp 1.06 (1), Tyr 1.04 
(1), Met 2.04 (2). Gly 1.06 (1), and Phe 1.04 (1). Infrared absorption spectrum showed a strong peak typical 
of a sulfuric acid ester at 1050 cm"". TLC Rf 0.56. 



25 EXAMPLE 21 

H-Asp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
30 OH, Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-Met-Oh, Fmoc-DTyr-OH (Example 2), and Boc-Asp{OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give Boc-Asp(OtBu)- 
DTyr-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved from 
the resin according to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to give the 
title compound which was chromatographically purified on Trisacryi M DEAE according to Table 1 (Step 
35 30) to give 241 mg of the ammonium salt of the title compound. Amino acid analysis following acid 
decomposition gave Asp 2.14 92), Tyr 1.06 (1), Met 2.12 (2), Gly 0.95 (1), Phe 0.98 (1), and NHs 1.30 (2). 
infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm~\ TLC R( 
0.32. 

40 

EXAMPLE 22 

H-Asp-Tyr(S03H)-DMet-Gly-Trp-Met-Asp-Phe-NH2 

45 H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH. Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-DMet-OH, Fmoc-Tyr-OH (Example 3). and Boc-Asp(OtBuhOH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
(OtBu}-Tyr-DMet-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleav- 
ed from the resin according to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to 

50 give the title compound wnich was chromatographically purified on Trisacryi M DEAE according to Table 1 
(Step 30) to give 219 mg of the ammonium salt of the title compound. Amino acid analysis following acid 
decomposition gave Asp 2.07 (2), Tyr 1.02 (1), Met 2.11 (2), Gly 0.95 (1), Phe 1.11 (1), and NH3 1.31 (2). 
Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm~\ TLC R ( 
0.37. 

55 

EXAMPLE 23 
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H-Asp-Tyr{S03H)-DAhx-Gly-Trp-Me1-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH. Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-G)y-OH, Fmoc-DAhx-OH, Fmoc-Tyr-OH {Example 3), and Boc-Asp(OtBu}-OH 

5 according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
(OtBu)-Tyr-DAhx-Gly-Trp-*Met-Asp(0tBu}-Phe-0CH2-Pam-resin which was sulfated, deprotected, and cleav- 
ed from the resin according to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to 
give the title compound which was chromatographically purified on Trisacryl M DEAE according to Table 1 
(Step 30) to give 248 mg of the ammonium salt of the title compound- Amino acid analysis following acid 

10 decomposition gave Asp 2.11 (2), Tyr 1.03 (1). Ahx 0.97 (1), Gly 0,99 (1), Met 1.07 (1), and Phe 1.07 (1). 
Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"". TLC R( 
0.34. 



15 EXAMPLE 24 

H-Asp-Tyr(S03H)-Met-Sar-Trp-Met-Asp-Phe-NH2 

H-Phe-OCH^Pam resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
20 OH, Fmoc-Trp-OH, Fmoc-Sar-OH. Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3), and Boc-Asp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
(OtBu)-Tyr-Met-Sar-Trp-Met-Asp{OtBu}-Phe-OCHrPam-resin which was sulfated, deprotected. and cleaved 
from the resin according to Table 1 (Steps 21-25, Steps 10-15. and then Steps 26-29 with ammonia) to give 
the title compound which was chromatographically purified on Trisacryl M DEAE according to Table 1 (Step 
25 30) to give 240 mg of the ammonium salt of the title compound. Amino acid analysis following acid 
decomposition gave Asp 1.93 (2), Tyr 0.97 (1). Met 2.00 (2), Sar 1.03 (1), Phe 1.02 (1), and NH3 1.54 (2). 
Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm~\ TLC Ri 
0 32. 

30 

EXAMPLE 25 

H-Asp-Tyr{S03H)-Met-Gly-MeTrp-Met-Asp-Phe-NH2 

35 H-Phe-0CH2-Pam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH. Fmoc-MeTrp-OH, Fmoc-Gly-OH. Fmoc-Met-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu)-OH ac cor- 
ding to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)- 
Tyr(tBu)-Met-Gly-MeTrp-Met-Asp{OtBu)-Phe-OCHrPam-resin which was deprotected, sulfated, deprotected, 
and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 

40 26-29 with ammonia) to give the title compound which was chromatographically purified on Trisacryl M 
DEAE according to Table 1 (Step 30) to give 310 mg of the ammonium salt of the title compound. Amino 
acid analysis following acid decomposition gave Asp 2.03 (2), Tyr 1.02 (1), Met 1.95 (2), Gly 0.93 (1). and 
Phe 1.01 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 
cm-\ TLC R( 0.35. 

45 

EXAMPLE 26 

H-Asp-Tyr(S03H)-Met-Gly-Nal-Met-Asp-Phe-rMH2 

50 

H-Phe-OCHrPam resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH, Fmoc-Nal-OH, Fmoc-Giy-OH. Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3). and Boc-Asp-fOtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
(OtBu)-Tyr-Met-Gly-Nal-Met-Asp(0tBu)-Phe-0CHrPam-resin which was sulfated, deprotected. and cleaved 
55 from the resin according to Table 1 (Steps 21-25, Steps 10-15. and then Steps 26-29 with ammonia) to give 
the title compound which was chromatographically purified on Trisacryl M DEAE according to Table 1 (Step 
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30) to give 260 mg of the ammonium salt of the title compound. Amino acid analysis following acid 
decomposition gave Asp 1.97 (2), Tyr 0.91 (1), Met 2.13 (2). Gly 1.09 (1), Nal 0.76 (1), and Phe 1.14 (1). 
infrared absorption spectrum showed a strong peak typical of a sulfunc acid ester at 1050 crr\~\ TLC Rj 
0.38. 

5 

EXAMPLE 27 

H-Asp-Tyr{S03H)-Met-Gly-Trp-Met-DAsp-Phe-NH2 

70 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3). and Boc-Asp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
(OtBu)-Tyr-Met-Gly-Trp-Met-DAsp(0tBu)-Phe-OCH7-Pam-resin which was sulfated, deprotected, and cleav- 
75 ed from the resin according to Table 1 (Steps 21-25, Steps 10-15. and then Steps 26-29 with ammonia) to 
give the title compound which was chromatographicatly purified on Trisacryi M DEAE according to Table 1 
(Step 30) to give 121 mg of the ammonium salt of the title compound. Amino acid analysts following acid 
decomposition gave Asp 2.03 (2). Tyr 0.98 (1), Met 2.05 (2), Gly 1.07 (1), and Phe 1.08 (1). Infrared 
absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 crr\~\ TLC R ( 0.43. 

20 

EXAMPLE 28 

H-Asp-Tyr{S03H)-Met-Gty-Trp-Met-Asn-Phe-NH? 

25 

H-Phe-OCHj-Pam-resin (Example 11) was sequentially coupled with Fmoc-Asn-OH, Fmoc-Met-OH, 
Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu)-OH according to 
Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(C)tBu)-Tyr(tBu)- 
Met-Gly-Trp-Met-Asn-Phe-OCHrPam-resin which was deprotected, sulfated, deprotected, and cleaved from 

30 the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 26-29 with 
ammonia) to give the title compound which was chromatographically purified on Tnsacryl M DEAE and P- 
40 ODS-3, sequentially, according to Table 1 (Step 30} to give 30 mg of the ammonium salt of the title 
compound. Amino acid analysis following acid decomposition gave Asp 2.02 (2), Tyr 1,03 (1), Met 1.93 (2), 
Gly 1.01 (1), and Phe 1.01 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid 

35 ester at 1050 cm-\ TLC Rf 0.43. 



EXAMPLE 29 

40 H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-MGt-Asp(OtBu}-OH (free 
base of Example 10), Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Asp- 
(OtBu)-OH according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide 

45 Fmoc-Asp(0tBu)-Tyr(tBu)-Met-Gly-Trp-Met-Asp(0tBu)-MePhe-OCH;-Pam-resin which was deprotected, sul- 
fated, deprotected, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16- 
20. and then Steps 26-29 with ammonia) to give the title compound which was chromatographically purified 
on Tnsacryl M DEAE and P-40 ODS-3. sequentially, according to Table 1 (Step 30) to give 243 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 2.14 (2). 

50 Tyr 1.02 (1), Met 2.04 (2), Gly 1.07 (1). and NH3 1.87 (2). Infrared absorption spectrum showed a strong 
peak typical of a sulfuric acid ester at 1050 cm"V TLC R, 0.37. 



EXAMPLE 30 

55 



25 



0 268 297 



H-Asp-Tyr{S03H)-Met-Giy-Trp-Met-Asp-MeTyr(Me}-N2 

H-MeTyr(Me}-0CH2-Pam-resin {Example 18) was sequentially coupied with Fnnoc-Met-Asp{OtBLJ)-OH 
(free base of Example 10), Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-Met-OH. Fmoc-Tyr(tBu}-OH, and Fmoc-Asp- 

5 {OtBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to provide 
Fmoc-Asp(OtBu)-Tyr(tBu)-Met-Gly-Trp-Met-Asp(OtBu)-MeTyr(Me)-OCHrPam-resin which was deprotected, 
sulfated, deprotected, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 
16-20, and then Steps 26-29 with ammonia) to give the title compound which was chromatographically 
purified on Trisacryl M DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 100 mg 

10 of the ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 
2.06 (2), Tyr 1.06 (1), Met 1.98 (2). and Gly 1.05 (1). Infrared absorption spectrum showed a strong peak 
typical of a sulfuric acid ester at 1050 cm~^ TLC R, 0.45. 

75 EXAMPLE 31 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe(4-N02)-NH2 

H-Phe{4-N02)-OCHrPam-resin (Example 15) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc- 
20 Met-OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr{tBu)-OH, and Fmoc-Asp(OtBu)-OH accord- 
ing to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)-Tyr- 
{tBu)-lVlet-Gly-Trp-Met-Asp{OtBu)-Phe(4-N02)-OCHrPam-resin which was deprotected, sulfated, deprotec- 
ted, and cleaved from the resin according to Table 1 (Steps 10-15. Steps 21-25, Steps 16-20, and then 
Steps 26-29 with ammonia) to give the title compound which was chromatographically purified on Trisacryl 
25 M DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 128 mg of the ammonium 
salt of the title compound. Amino acid anaiysis following acid decomposition gave Asp 1.98 (2), Tyr 1.05 
(1), Met 1.92 (2), and Gly 1.05(1). infrared absorption spectrum showed a strong peak typical of a sulfuric 
acid ester at 1050 cm'\ TLC R) 0.37. 

30 

EXAMPLE 32 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe(4-CI)-NH2 

35 H-Phe(4-C!)-0CH2-Pam-resin (Example 14) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc- 
Met-OH, Fmoc-Trp-OH. Fmoc-Gly-OH. Fmoc-Met-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu)-OH accord- 
ing to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp{OtBu)-Tyr- 
(tBu)-Met-Gly-Trp-Met-Asp{0tBu)-Phe(4-Ci)-0CHrPam-resin which was deprotected, sulfated, deprotected. 
and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 

40 26-29 with ammonia) to give the title compound which was chromatographically purified on Trisacryl M 
DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30} to give 299 mg of the ammonium salt 
of the title compound. Amino acid analysis following acid decomposition gave Asp 1.85 (2). Tyr 1.02 (1), 
Met 1.78 (2). and Gly 0.92 (1). infrared absorption spectrum showed a strong peak typical of a sulfunc acid 
ester at 1050 cm-\ TLC Rt 0.36. 



EXAMPLE 33 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe(4-NH2)-NH2 

50 

H-Asp-Tyr(S03H)-Met-Giy-Trp-Met-Asp-Phe(4-N02)-NH2 (64 mg. Example 31) was dissolved in 85% 
acetic acid (20 mi) and treated with zinc dust (69 mg) with stirring. After 30 mm, the filtered reaction mixture 
was evaporated to dryness and the residue was chromatographically purified on P-40 ODS-3 according to 
Table 1 (Step 30) to give 30 mg of the ammonium salt of the title compound. Amino acid analysis following 
55 acid decomposition gave Asp 1.92 (2), Tyr 0.98 (1), Met 1.87 (2), and Gly 1.00 (1). Infrared absorption 
spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm^'. TLC R i 0.35. 
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EXAMPLE 34 

H-Asp-Tyr(S03H)-Wet-Gly-Trp-Met-Asp-Tyr(MehNH2 

5 H-Tyr(Me)-OCHrPam-resin (Example 16) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc- 

Met-OH, Fmoc-Trp-OH. Fmoc-Gly-OH. Fmoc-Met-OH, Fnnoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu)-0H accord- 
ing to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)-Tyr- 
(tBu)-Met-Gly-Trp-Met-Asp(0tBu)-Tyr(Me)-0CH2-Pam-resin which was deprotected, sulfated, deprotected, 
and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 

70 26-29 with ammonia) to give the title compound which was chromatographically purified on Trisacryl M 
DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 313 mg of the ammonium salt 
of the title compound. Amino acid analysis following acid decomposition gave Asp 2.05 (2). Tyr 1.98 (2), 
Met 1.88 (2). and Gly 1.09 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid 
ester at 1050 crr\~\ TLC R, 0.38. 

75 

EXAMPLE 35 

H-Asp-Tyr{S03H}-M9t-Gly-Trp-Met-Asp-Phe-NHMe 

20 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr(tBu)-OH. and Fmoc-Asp(OtBu)-OH according 
to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)-Tyr- 
{tBu)-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected, sulfated, deprotected, and 

25 cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 26-29 
with methyiamine) to give the title compound which was chromatographically purified on Trisacryl M DEAE 
and Trisacryl M DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 196 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 1.99 (2), 
Tyr 1.00 (1). Met 1.98 (2) Gly. 1-00 (1), and Phe 1.01 (1). Infrared absorption spectrum showed a strong 

30 peak typical of a sulfuric acid ester at 1050 cm^'^ TLC R( 0.47. 



EXAMPLE 36 

35 H-Asp-Tyr{S03H)-Met-Giy-Trp-Met-Asp-Phe-NHEt 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH. Fmoc-Tyr-OH (Example 3), and Boc-Asp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 

40 (OtBu)-Tyr-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved 
from the resin according to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ethylamine) to 
give the title compound which was chromatographically purified on Trisacryl M DEAE and P-40 ODS-3, 
sequentially, according to Table 1 (Step 30) to give ISO mg of the ammonium salt of the title compound. 
Amino acid analysis following acid decomposition gave Asp 1.99 (2), Tyr 0.84 (1), Met 2.03 (2), Gly 1.01 

45 (1), Phe 0.97 (1), and NH3 1.14 (1). Infrared absorption spectrum showed a strong peak typical of a sulfunc 
acid ester at 1050 cm"'. TLC R, 0.49. 



EXAMPLE 37 

50 

H-Asp-Tyr(S03H)-MBt-Gly-Trp-Met-Asp-Phe-N(ME}2 

H-Phe-OCHr-Pam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH. Fmoc-Trp-OH. Fmoc-Giy-OH, Fmoc-Met-OH. Fmoc-Tyr(tBuhOH. and Fmoc-Asp(OtBu)-OH according 
55 to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)-Tyr- 
(tBu)-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected, sulfated, deprotected, and 
cleaved from the resm according to Table 1 (Steps 10-15, Steps 21-25. Steps 16-20, and then Steps 26-29 
with dimethylamme) to give the title compound which was chromatographically purified on Trisacryl M 



27 



0 268 297 



DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 100 mg of the ammonium salt 
of the title compound. Amino acid analysis following acid decomposition gave Asp 2.Q2 (2), Tyr 1.01 (1), 
Met 1.97 (2,) Gly 0.99 (1), and Phe 1.01 (1). Infrared absorption spectrum showed a strong peak typical of a 
sulfuric acid ester at 1050 cm-\ TLC R( 0.35. 

5 

EXAMPLE 38 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-N{Et)2 

JO 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu}-OH according 
to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)-Tyr- 
(tBu)-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected. sulfated, deprotected, and 

rs cleaved from the resin according to Table 1 (Steps 10-15. Steps 21-25. Steps 16-20, and then Steps 26-29 
with diethylamine) to give the title compound which was chromatographically purified on Trisacryl M DEAE 
and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 102 mg of the ammonium salt of the 
title compound. Amino acid analysis following acid decomposition gave Asp 2.16 (2). Tyr 1.03 (1), Met 1.92 
(2), Gly 1.00 (1), and Phe 1.09 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric 

20 acid ester at 1050 cm'V TLC R, 0.38. 



EXAMPLE 39 

25 H-;3Asp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH. Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Giy-OH, Fmoc-Met-OH, Fmoc-DTyr-OH (Example 2) and Boc-Msp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give Boc-^Asp(OtBu)- 

30 DTyr-Met-Gly-Trp-Met-Asp(GtBu)-Phe-OCHrPam-resin which was deprotected according to Table 1 (Steps 
10-15) and coupled with Fmoc-OSu (1.1 g) according to Table 1 (Steps 8-9) to give Fmoc-j3Asp-DTyr-Met- 
Giy-Trp-Met-Asp-Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved from the resin accord- 
ing to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to give the title compound 
which was chromatographically purified on Trisacryi M DEAE and P-40 ODS-3, sequentially, according to 

35 Table 1 (Step 30) to gave 121 mg of the ammonium salt of the title compound. Amino acid analysis 
following acid decomposition gave Asp 1.94 (2), Tyr 1.02 (1), Wet 1.91 (2), Gly 1.11 (1), and Phe 1.01 (1). 
Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"V TLC Rf 
0.37. 

40 

EXAMPLE 40 

H-DAsp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

45 H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(0tBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH. Fmoc-Gly-OH. Fmoc-Met-OH. Fmoc-DTyr-OH (Example 2) and Fmoc-DAsp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give Fmoc-DAsp- 
(OtBu)-DTyr-Met-Gly-Trp-Met-Asp(0tBu)-Phe-0CHrPam-resin which was deprotected, sulfated, deprotec- 
ted, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then 

50 Steps 26-29 with ammonia) to give the title compound which was chromatographically purified on Trisacryl 
M DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to gave 100 mg of the ammonium 
salt of the title compound. Amino acid analysis following acid decomposition gave Asp 2.08 (2), Tyr 1.06 
(1), Met 1.83 (2.) Gly 1.05 (1), and Phe 1.04 (1). Infrared absorption spectrum showed a strong peak typical 
of a sulfuric acid ester at 1050 cm~V TLC R, 0.24. 

55 

EXAMPLE 41 
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Suc-DTyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp{OtBu)-OH. Fmoc-Met- 
OH. Fmoc-Trp-OH, Fmoc-Gly-OH. Fmoc-Met-OH. and Fmoc-DTyr-OH (Example 2) according to Table 1 

5 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give H-DTyr-Met-Gly-Trp-Met-Asp{OtBu)- 
Phe-OCHrPam-resin which was coupled with succinic anhydride (0.6 g. 6 mmole. in DMF) according to 
Table 1 (Steps 8-9) to give Suc-DTyr-Met-Gly-Trp-Met-Asp(OtBu)-Phe-0CrPam resin which was deprotec- 
ted, sulfated, deprotected, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, and 
then Steps 26-29 with ammonia) to give the title compound which which was chromatographically purified 

70 on Trisacryl M DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 290 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 1.08 (2), 
Tyr 1.04 (1). Met 1.70 (2), Gly 1.14 (1), and Phe 1.03 (1). Infrared absorption spectrum showed a strong 
peak typical of a sulfuric acid ester at 1050 cm"\ TLC Rf 0.51. 

75 

EXAMPLE 42 

H-Asp-DTyr(S03H)-lle-Gly-Trp-lle-Asp-Phe-NH2 

20 H-Phe-OGHrPam-resin {Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-lie-OH, 
Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-lle-OH. Fmoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu)-OH according to 
Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give Fmoc-Asp (OtBu)-Tyr(tBu)-tle- 
Giy-Trp-IIe-Asp(0tBu)-Phe-OCHrPam-resin which was deprotected, suifated, deprotected, and cleaved from 
the resin according to Table l (Steps 10-15, Steps 21-25, Steps 16-20. and then Steps 26-29 with 

25 ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2, Trisacryl 
M DEAE, and P-40 ODS-3. sequentially, according to Table 1 (Step 30) to give 370 mg of ttie ammonium 
salt of the title compound. Amino acid analysis following acid decomposition gave Asp 2.05 (2), Tyr 1 .00 
(1), lie 1.95 (2), Gly 1.00 (1), and Phe 1.00 (1), Infrared absorption spectrum showed a strong peak typical 
of a sulfuric acid ester at 1050 cm"^ TLC H t 0.33. 

30 

EXAMPLE 43 

H-Asp-Tyr(S03H)-Lys-Gly-Trp-Lys-Asp-Phe-NH2 

35 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Lys- 
{Boc)-OH, Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH, Fmoc-Tyr(tBu)-OH. and Fmoc-Asp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give Fmoc-Asp (OtBu)- 
Tyr{tBu)-Lys(Boc)-Gly-Trp-Lys(Boc)-Asp(OtBu)-Phe-OCH?-Pam-resin which was deprotected, sulfated, de- 

40 protected, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and 
then Steps 26-29 with ammonia) to give the title compound which was chromatographically purified on 
Amberlite XAD-2, Trisacryl M DEAE, and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 
61 mg of the ammonium salt of the title compound. Amino acid analysis following acid decomposition gave 
Asp 1.98 (2), Tyr 1,01 (1), Lys 2.00 (2) Gly 0.99 (1), and Phe 1.02 (1). Infrared absorption spectrum showed 

4S a strong peak typical of a sulfuric acid ester at 1050 cm"\ TLC Ri 0.10. 



EXAMPLE 44 

50 Hpp(S03H)-Met-DAIa-Trp-Met-Asp-Phe-NH: 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with FmDC-Asp{OtBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-DAIa-OH, and Fmoc-Met-OH, according to Table 1 (coupling Steps 5-7 followed 
by Fmoc removal Steps 16-20) to give H-Met-DAIa-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was 
55 coupled with Hpp-OSu according to Table l (Steps 8-9) to give Hpp-Met-DAIa-Trp-Met-Asp(OtBu)-Phe- 
OCHrPam-resin which was deprotected, sulfated, and cleaved from the resin according to Table 1 {Steps 
10-15, Steps 21-25, and then Steps 26-29 with ammonia) to give the title compound which was chromatog- 
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raphicaily purified on Trisacryl W DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step. 30) to 
give 140 mg of the ammonium salt of the title compound. Amino acid analysis following acid decomposition 
gave Asp 1.02(1), Met 1.97 (2). Ala 0.98 (1). and Phe 1.03 (1). Infrared absorption spectrum showed a 
strong peak typical of a sulfuric acid ester at 1050 cm'\ TLC Rt 0.52. 



EXAMPLE 45 

Suc-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 

H-Phe-OCHrPam resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH. Fmoc-Ahx- 
OH. Fmoc-Trp-OH, Fmoc-Qly-OH, Fmoc-Ahx-OH, and Fmoc-Tyr(tBu)-OH, according to Table 1 {coupling 
Steps 5-7 followed by Fmoc removal Steps 16-20) to give H-Tyr{tBu)-Ahx-Gly-Trp-Ahx-Asp{OtBu)-Phe- 
OCHrPam-resin which was coupled with succinic anhydride (0.6 g. 6 mmole. in DMF) according to Table 1 
(Steps 8-9) to give Suc-Tyr(tBu)-Ahx-Gly-Trp-Ahx-Asp{OtBu)-Phe-OCHrPam-resin which was deprotected. 
sulfated, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, and then Steps 26-29 
with ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2. 
Trisacryl M DEAE. and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 240 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 1.01 (1), 
Tyr 0.95 (1). Ahx 2.10 (2). Gly 1.06 (1), and Phe 0.88 (1). Infrared absorption spectrum showed a strong 
peak typical of a sulfuric acid ester at 1050 cm"'. TLC Ri 0.36. 



EXAMPLE 46 

H-/SAsp-Tyr{S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH; 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-Met-Asp(0tBu)-OH 
(Example 10). Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH. Fmoc-Tyr(tBu)-OH, and Boc-^Asp(OtBu)-OH 
according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to give Boc-^Asp(OtBu)- 
Tyr(tBu)-Met-Giy-Trp-Met-Asp(OtBu)-MePhe-OCHrPam-resin which was deprotected according to Table 1 
(Steps 10-15) and coupled with Fmoc-OSu 1.1 g) according to Table 1 (Steps 8-9) to give Fmoc-^Asp-Tyr- 
Met-Giy-Trp-Met-Asp-MePhe-0CH2-Pam-resin which was sulfated, deprotected, and cleaved from the resin 
according to Table 1 (Steps 21-25, Steps 16-20, and then Steps 26-29 with ammonia) to give the title 
compound which was chromatographically purified on Amberlite XAD-2, Trisacryl M DEAE, and P-40 ODS- 
3, sequentially, according to Table l'{Step 30) to give 72 mg of the ammonium salt of the title compound. 
Amino acid analysis following acid decomposition gave Asp 2.03 (2), Tyr 1.05 (1), Met 1.85 (2), and G^ly 
1.10 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm 
TLC Rf 0.33. 



EXAMPLE 47 

H-DAsp-Tyr(S03H)-Met-G!y-Trp-Met-Asp-MePhe-NH2 

H-MePhe-0GH2-Pam-resin (Example 12) was sequentially coupled with Fmoc-Met-Asp(OtBu)-0H 
(Example 10). Fmoc-Trp-OH, Fmoc-Gly-Oh. Fmoc-OH. Fmoc-Tyr(tBu)-OH, and Fmoc-DAsp(OtBu)-OH ac- 
cording to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give Fmoc-DA5p(OtBu)- 
Tyr(tBu)-Mel-Gly-Trp-Met-Asp(0tBu)-MePhe-0CH2-Pam-resin which was deprotected. sulfated deprotected, 
and cleaved from the resin according to Table 1 (Steps 10-15. Steps 21-25, Steps 16-20, and then Steps 
26-29 with ammonia) to give the title compound which was chromotographicaliy purified on Trisacryl M 
DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 110 mg of the ammonium salt 
of the title compound. Amino acid analysis following acid decomposition gave Asp 2.01 (2), Tyr 1.01 (1), 
Met 1.91 (2), and Gly 1.07 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid 
ester at 1050 cm^^ TLC R, 0.35. 



EXAMPLE 48 
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For-Tyr(S03H}-Met-Gly-Trp-Met-Asp-WePhe-NH; 

H-MePhe-OCHrPam-resin {Example 12) was sequentially coupled with Fmoc-Met-Asp(OtBu-OH 
(Example 10), Fmoc-Trp-OH. Fmoc-Gly-OH, and Fmoc-Met-OH according to Table 1 (coupling Steps 5-7 

5 followed by Fmoc removal Steps 16-20) to give Fmoc-Met-Gly-Trp-Met-Asp(OtBuhMePhe-OCHrPam-r8Sin 
which was deprotected according to Table 1 (Steps 10-20) and coupled with For-Tyr-OH according to Table 
1 (Steps 5-7) to give For-Tyr-Met-Gly-Trp-Met-Asp-MePhe-OCHj-Pam-resin which was sulfated and cleaved 
from the resin according to Table 1 (Steps 21-25 and then Steps 26-29 with ammonia) to give the title 
compound which was chromatographically purified on Amberlite XAD-2. Trisacryl M DEAE, and P-40 ODS- 

w 3, sequentially, according to Table 1 (Step 30) to give 78 mg of the ammonium salt of the title compound. 
Amino acid analysis following acid decomposition gave Asp 1.02 (1), Tyr 1.01 (1), Met 1.95 (2), and Gly 
1.02 (1). Infrared absorption spectrum showed a strom peak typical of a sulfuric acid ester at 1050 cm~\ 
TLC R, 0.45. 

75 

EXAMPLE 49 

ieuOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH2 

20 H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-Met-Asp{OtBu)-0H 
(Example 10). Fmoc-Trp-OH, Fmoc*Gly-OH, Fmoc-Met-OH, and Fmoc-Tyr(tBu)-OH according to Table 1 
(coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to give H-Tyr(tBu)-Met-Gly-Trp-Met-Asp{OtBu)- 
MePhe-OCHrPam-resin which was coupled with iBuOCO-OSu (Example 1) according to Table 1 (Steps 8- 
9) to give iBuOCO-Tyr(tBu)-Met-Gly-Trp-Mot-Asp(OtBu)-MePhe-OCH2-Pam-resin which was deprotected, 

25 sulfated, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, and then Steps 26-29 
with ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2, 
Trisacryl M DEAE. and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 302 mg of the 
ammonium salt of the title compound. Ammo acid analysis following acid decomposition gave Asp 1.03 (1), 
Tyr 1.02 (1), Met 1.91 (2), and Gly 1.04 (1). Infrared absorption spectrum showed a strong peak typical of a 

30 sulfuric acid ester at 1050 cm'\ TLC R[ 0.67. 



EXAMPLE 50 

35 H-Asp-DTyr(S03H)-Met-Gly-Trp-Met-Asp-MePhe-NH: 

H-MePh8-0CH?-Pam-resin (Example 12} was sequentially coupled with Fmoc-Met-Asp(OtBu)-0H 
(Example 10). Fmox-Trp-OH. Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-DTyr{tBu)-OH, and Fmoc-Asp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to give Fmoc-Asp(OtBu)- 

40 DTyr{tBu)-Met-Gly-Trp-Met-Asp(OtBu)-MePhe-0CHrPam which was deprotected, sulfated, deprotected, 
and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 
26-29 with ammonia) to give the title compound which was chromatographically purified on Frisacryl M 
DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 29 mg of the ammonium salt of 
the title compound. Ammo acid analysis following acid decomposition gave Asp 2.02 (2). Tyr 0.97 (1), Met 

45 1.93 (2), and Gly 1.07 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester 
at 1050 cm"', TLC R, 0.28. 



EXAN- ^LE 51 

50 

Hpp(S03H)-Me1-Gly-Trp-Met-Asp-M6Phe-NH; 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-Met-Asp(OtBu)-OH 
(Example 10), Fmoc-Trp-OH. Fmoc-Gly-OH, and Fmoc-Met-OH according to Table 1 (coupling Steps 3-4 
55 followed by Fmoc removal Steps 16-20} to give H-Met-Gly-Trp-Met-Asp(0tBu}-MePhe-0CH2-Pam-resin 
which was coupled with 3-(4-hydroxyphenyl)prGpionic acid N-hydroxysuccinimide ester (Hpp-OSu) accord- 
ing to Table 1 (Steps 8-9) to give Hpp-Met-Gly-Trp-Met-Asp{OtBu)-MePhe-OCHrPam-resin which was 
deprotected. sulfated, and cleaved from the resin according to Table 1 (Steps 10-15. Steps 21-25, and then 
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Steps 26-29 with ammonia) to give the title compound which was chronnatograhicaily purified on Trisacryl M 
DEAE and P-40 ODS-3, sequentially, according to Table 1 (Step 30} to give 170 mg of the ammonium salt 
of the title compound. Amino acid analysis following acid decomposition gave Asp 1.02 (1), Met 1.97 (2). 
and Gly 1.01 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 
5 cm"". TLC R, 0.58. 



EXAMPLE 52 

10 Hpp(S03H)-Met-DAIa-Trp-Met-Asp-MePhe-NH2 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-Met-Asp(0tBu)-OH 
(Example 10), Fmoc-Trp-OH, Fmoc-DAIa-OH, and Fmoc-Met-OH according to Table 1 (coupling Steps 5-7 
followed by Fmoc removal Steps 16-20) to give H-Met-DAla-Trp-{vlet-Asp{OtBu)-MePhe-OCHr Pan-resin 

J5 which was coupled with Hpp-OSu according to Table 1 (Steps 8-9) to give Hpp-Met-DAla-Trp-Met-Asp- 
(OtBu)-MePhe-OCHrPam-resin which was deprotected, sulfated, and cleaved from the resin according to 
Table 1 (Steps 10-15, Steps 21-25. and then Steps 26-29 with ammonia) to give the title compound which 
was chromatographicaliy purified on Amberlite XAD-2, Trisacryl M DEAE, and P-40 ODS-3, sequentially, 
according to Tabie 1 (Step 30) to give 84 mg of the ammonium salt of the title compound. Amino acid 

20 anaylsis following acid decomposition gave Asp 0.99 (1). Met 1.94 (2), and Ala 1.08 (1), Infrared absorption 
spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm~^ TLC 0.49. 



EXAMLE 53 

25 

PrOC0-Tyr(SO3H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-0H, Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH. and Fmoc-Tyr(tBu)-OH according to Table 1 (coupling 

30 Steps 5-7 followed by Fmoc removal Steps 16-20) to give H-Tyr-(tBu)-Met-Gly-Trp-Met-Asp(OtBu)-Phe- 
OCHrPam-resin which was coupled with PrOCO-OSu (mp 31-34'C, prepared according to the procedure of 
Example 1 except that propyl chloroformate was substituted for isobutyl chloroformate) according to Table 1 
(Steps 8-9) to give Pr0C0-Tyr(tBu)-Met-Giy-Trp-M8t-Asp(0tBu)-Phe-0CHrPam-resin which was deprotec- 
ted, sulfated, and cleaved from the resin according to Table 1 (Steps 10-15), Steps 21-25, and then Steps 

35 26-29 with ammonia) to give the title compound which was chromatographicaliy purified on Amberlite XAD- 
2 and P-40 0DS*3, sequentially, according to Table 1 (Step 30) to give 270 mg of the ammonium salt of the 
title compound. Amino acid analysis following acid decomposition gave Asp 1.01 (1), Tyr 1.03 (1), Met 1.87 
(2), Gly 1.02 (1), and Phe 1.06 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuhc 
acid ester at 1050 cm''. TLC R, 0.45. 

40 

EXAMPLE 54 

EtOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

45 

H-Phe-OCHrPam-resin (Example 11} was seqentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met-OH. 
Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH. and Fmoc-Tyr(tBu)-OH according to Table 1 (coupling Steps 
5-7 followed by Fmoc removal Steps 16-20) to give H-Tyr-(tBu)-Met-G!y-Trp-Met-Asp(0tBu)-Phe-0CH2- 
Pam-resin which was coupled with EtOCO-OSu (mp 52-54. S^C. prepared according to the procedure of 

50 Example 1 except that ethyl chloroformate was substituted for isobutyl chloroformate) according to Table 1 
(Steps 8-9) to give EtOCO-Typ(tBu)-Met-Giy-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was deprotec- 
ted, sulfated, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25. and then Steps 
26-29 with ammonia) to give the title compound which was chromatographicaliy purified on Amberlite XAD- 
2 and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 300 mg of the ammonium salt of the 

55 title compound. Amino acid analysis following acid decomposition gave Asp 1.02 fl), Tyr 1.01 (1), Met 1.91 
(2), Gly 1.02 (1). and Phe 1.04 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric 
acid ester at 1050 cm-\ TLC R, 0.44 
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EXAMPLE 55 

MeOCO-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

5 H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp{OtBu)-OH, Fmoc-Met- 
OH. Frrtoc-Trp-OH, Fmoc-Gly-OH. Fmoc-Met-OH, and Fmoc-Tyr(tBu)-OH according to Table 1 (coupling 
Steps 5-7 followed by Fmoc remova! Steps 16-20) to give H-Typ-(tBu)-Met-G!y-Trp-Met-Asp(OtBuHPtie- 
0CH2-Psnn-resin which was coupled with MeOCO-OSu (mp 87-89 *C> prepared according to the procedure 
of Example 1 except that methyl chioroformate was substituted for isobutyl chloroformate) according to 

70 Table 1 (Steps 8-9) to give MeOCO-Tyr{tBu)-Met-G!y-Trp-Met-Asp(0tBu)-Phe-OCHrPam-resin which was 
deprotected, sulfated, and cleaved from the resin according to Table 1 (Steps 10-15. Steps 21-25, and then 
Steps 26-29 with ammonia) to give the title compound which was chromatographically purified on Amberlite 
XAD-2 and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 270 mg of the ammonium salt 
of the title compound. Amino acid analysis following acid decomposition gave Asp 1.04 (1), Tyr 1.05 (1), 

75 Met 1.82 (2), Gly 1.03 (1). and Phe 1.06 (1 ). Infrared absorption spectrum showed a strong peak typical of a 
sulfuric acid ester at 1050 cm"\ TLC R, 0.44. 



EXAMPLE 56 

20 

H-Msp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

The title compound has previously been prepared (Digestive Diseases, ]5, 149-156 (1970)). H-Phe- 
OCHs-Pam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met-OH, Fmoc- 

25 Trp-OH, Fmoc-Giy-OH, Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3), and Boc-^Asp(OtBu)-OH according to 
Table 1 (coupling Steps 3-4 followed by Fmoc removel Steps 16-20) to provide Boc-;SAsp(OtBu)-Tyr-Met- 
Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved from the resin 
according to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to give the title 
compound which was chromatographically purified on Trisacryl M DEAE according to Table 1 (Step 30) to 

30 give 283 mg of the ammonium salt of the title compound. Amino acid analysis following acid decomposition 
gave Asp 2.03 (2), Tyr 0.94 (1), Met 2.08 (2). Gly 0.99 (1), and Phe 0.96 (1). Infrared absorption spectrum 
showed a strong peak typical of a sulfuric acid ester at 1050 cm"''. TLC R t 0.52. 



35 EXAMPLE 57 

H-Tyr(SO>H)-Met-Gly-Trp-Met-Asp-Ph©-NH2 

The title compound has previously been prepared (U.S. Patents 3,839,315 and 3.705,140). H-Phe-OCHr 
40 Pam-resin (Example 11) was sequentially coupled with Fmoc-Asp{OtBu)-OH, Fmoc-Met-OH, Fmoc-Trp-OH, 
Fmoc-G(y-OH, Fmoc-Met-OH. and Boc-Tyr-OH according to Table 1 (coupling Steps 3-4 followed by Fmoc 
removal Steps 16-20) to provide Boc-Tyr-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCH2-Pam-resin which was sul- 
fated, deprotected, and cleaved from the resin according to Table 1 (Steps 21-25, Steps 10-15. and then 
Steps 26-29 with ammonia) to give the title compound which was chromatographically purified on Trisacryl 
45 M DEAE according to Table 1 (Step 30) to give 240 mg of the ammonium salt of the title compound. Ammo 
acid analysis following acid decomposition gave Asp 1.05 (1), Tyr 1.04 (1), Met 2.10 (2). G!y 1.07 (1). and 
Phe 1.08 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 
cm'\ TLC R t 0.55. 

50 

EXAMPLE 58 

Suc-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH; 

55 The title compound has previously been prepared (European Patent Application 0107860). H-Phe-OCHr 
Pam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-0H, Fmoc-Met-OH, Fmoc-Trp-OH, 
Fmoc-Gly-OH. Fmoc-Met-OH. and Fmoc-Tyr-OH (Example 3) according to Table 1 (couoling Steps 3-4 
followed by Fmoc removal Steps 16-20) to provide H-Tyr-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin 
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which was coupled with succinic anhydride in DMF according to Table 1 {Steps 8-9) to give Suc-Tyr-Met- 
Gly-Trp-Met-Asp{OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved from the resin 
according to Table i (Steps 21-25, Steps 10-15, and then Steps 26-29 with amnnonia} to give the title 
compound which was chromatographically purified on Trisacryl M DEAE according to Table 1 (Step 30} to 
5 give 246 mg of the ammonium salt of the title compound. Amino acid analysis following acid decomposition 
gave Asp 1.03 (1), Tyr 0.95 (1). Met 2.08 (2), Gly 0.98 (1). and Phe 0.96 (1). infrared absorption spectrum 
showed a strong peak typical of a sulfuric acid ester at 1050 cm""". TLC R i 0.54. 



70 EXAMPLE 59 

Hpp(S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

The title compound has previously been prepared (Int. J. Peptide Protein Res.. 16. 402-411 (1980)). H- 
,5 Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp (OtBu)-OH, Fmoc-Met-OH, 
Fmoc-Trp-OH, Fmoc-Gly-OH, and Fmoc-Met-OH according to Table 1 (coupling Steps 3-4 followed by 
Fmoc removal Steps 16-20) to provide H-Met-Gly-Trp-Met-Asp (OtBuj-Phe-OCHrPam-resin which was 
coupled with Hpp-OSu in DMF according to Table 1 (Steps 8-9) to give Hpp-Wet'Gly-Trp-Met-Asp(OtBu)- 
Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved from the resin according to Table 1 
20 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to give the title compound which was 
chromatographically purified on Trisacryl M DEAE according to Table 1 (Step 30) to give 65 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 1.04 (1). 
Met 2.04 (2). Gly 0.95 (1), and Phe 1.00 (1). Infrared absorption spectrum showed a strong peak typical of a 
sulfuric acid ester at 1050 cm'^ TLC Rf 0.47. 

25 

EXAMPLE 60 

H-Asp-Tyr(S03H)-Ahx-Gly-Trp-Met-Asp-Phe-NH2 

30 

The title compound has previously been prepared (U.S. Patent 3,892,726). H-Phe-OCH^Pam-resin 
(Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met-OH, Fmoc-Trp-OH, Fmoc-Gly- 
OH, Fmoc-Ahx-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu)-OH according to Table 1 (coupling Steps 5-7 
followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(0tBu)-Tyr{tBu)-Ahx-Gly-Trp-Met-Asp(OtBu)- 

35 Phe-GCHrPam-resin which was deprotected, sulfated, deprotected, and cleaved from the resin according to 
Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 26-29 with ammonia) to give the title 
compound which was chromatographically purified on Trisacryl M DEAE and P-40 ODS-3, sequentially, 
according to Table 1 (Step 30) to give 188 mg of the ammonium salt of the title compound. Amino acid 
analysis following acid decomposition gave Asp 1.97 (2), Tyr 0.99 (1), Ahx 1.06 (1), Gly 1.07 (1), Met 0.93 

40 (1), and Phe 0.98 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 
1050 cm-'. TLC R, 0.57, 



EXAMPLE 61 

45 

H-Asp-Tyr{S03H)-Met-Gly-DTrp-Met-Asp-Phe-NH2 

The title compound has previously been prepared (U.S. Patent 3.892.726). H-Phe-OCH-Pam-resin 
(Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met-OH, Fmoc-DTrp-OH, Fmoc- 

50 Gly-OH, Fmoc-Met-OH. Fmoc-Tyr-OH (Example 3), and Boc-Asp(OtBu)-OH according to Table 1 (coupling 
Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp(OtBu)-Tyr-Met-Gly-DTrp-rw1et-Asp- 
{OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved from the resin according to 
Table 1 (Steps 21-25. Steps 10-15. and then Steps 26-29 with ammaniaj to give the title compound which 
was chromatographically purified on Trisacryl M DEAE according to Table 1 (Step 30) to give 314 mg of the 

55 ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 2.07 (2). 
Tyr 1.01 (1), Met 2.01 (2), Gly 1.06 (1), and Phe 0.98 (1). Infrared absorption spectrum showed a strong 
peak typical of a sulfunc acid ester at 1050 cm~^ TLC R( 0.30. 
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EXAMPLE 62 

H-Asp-Tyr(S03H)-Met-GIy-Trp-Ahx-Asp-Phe-NH2 

5 The title compound has previously been prepared {U.S. Patent 3.892.726). H-Phe-OCHrPam-resin 
(Example 11) was sequentially coupled with Fmoc-Asp{OtBu)-0H, Fmoc-Ahx-OH, Fmoc-Trp-OH, Fmoc-Gly- 
OH, Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3). and Boc-Asp(0tBu)-OH according to Table 1 (coupling 
Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp (OtBu)-Tyr-Met-Gly-Trp-Ahx-Asp- 
(OtBu)-Phe-OCH2-Pam-resin which was sulfated, deprotected, and cleaved from the resin according to 

70 Table 1 (Steps 21-25, Steps 10-15. and then Steps 26-29 with ammonia) to give the title compound which 
was chromatographicaity purified on Trisacryi M DEAE according to Table 1 (Step 30) to give 87 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 2.11 (2). 
Tyr 1.00 (1), Met 1.11 (1). Gly 1.02 (1), Ahx 1.04 (1). and Phe 0.99 (1), Infrared absorption spectrum showed 
a strong peak typical of a sulfuric acid ester at 1050 cm'\ TLC Rf 0.23. 

T5 

EXAMPLE 63 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-DPhe-NH2 

20 

The title compound has previously been prepared (U.S. Patent 3,892,726). H-DPhe-OCHrPam-resin 
{prepared in an analogous fashion as H-Phe-OCHj-Pam-resin [Exannple 11. Boc-Phe-(4-oxymethylphenyl)- 
acetic acid replaced with Boc-DPhe-(4-oxymethyiphenyl)acetic acid] from Boc-DPhe-(4-oxymethylphenyl}- 
acetic acid [Example 5. Boc-MePhe-OH replaced with Boc-DPhe-GH]} was sequentially coupled with Fmoc- 

25 Asp(OtBu)-OH, Fmoc-Met-OH. Fmoc-Trp-OH, Fmoc-Gly-OH. Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3), 
and Boc-Asp(OtBu)-OH according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to 
provide Boc-Asp (OtBu)-Tyr-Met-G!y-Trp-Met-Asp(OtBu)-DPhe-OCHrPam-resin which was sulfated, de- 
protected, and cleaved from the resin according to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26- 
29 with ammonia) to give the title compound which was chromatographically purified on Trisacryi M DEAE 

30 according to Table 1 (Step 30) to give 141 mg of the ammonium salt of the title compound. Amino acid 
analysis following acid decomposition gave Asp 1.97 (2), Tyr 0.98 (1). Met 2.03 (2), Gly 1.09 (1), and Phe 
1.05 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"V 
TLC R , 0.32. 

35 

EXAMPLE 64 

H-Asp-Tyr(S03H)-MetO-Giy-Trp-MetO"Asp-Phe-NH; 

40 The title compound has previously been prepared (Nobel Symp., 16, (Front. Gastrointest. Horm. Res.), 
41-56 (1973)). H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp{OtBu)-OH, 
Fmoc-MetO-OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-MetO-OH. Fmoc-Tyr-OH (Example 3), and Boc-Asp- 
(OtBu)-OH according to Table 1 (coupling Steps 3-4 followed by Frhoc removal Steps 16-20) to provide 
Boc-Asp(0tBu}-Tyr-MetO-Gly-Trp-Met0-Asp(0tBu)-Phe-0CHrPam-resin which was sulfated, deprotected, 

4S and cleaved from the resin according to Table l (Steps 21-25. Steps 10-15, and then Steps 26-29 with 
ammonia) to give the title compound which was chromatographically purified on Trisacryi M DEAE 
according to Table 1 (Step 30] to give 162 mg of the ammonium salt of the title compound. Ammo acid 
analysis following acid decomposition gave Asp 2.09 (2), Tyr 1.00 (1), MetO 1.83 (2), Gly 1.08 (1), and Phe 
1.08 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"\ 

50 TLC R, 0.14. 



EXAMPLE 65 

55 
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H-Asp-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 

The title compound has previously been prepared (U.S. Patent 3,892.726), H-Phe-OCHrParr-resin 
(Example 11) was sequentialy coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Ahx-OH. Fmoc-Trp-OH, Fmoc-Gly- 
OH, Fmoc-Ahx-OH. Fmoc-Tyr-OH (Example 3). and Boc-Asp{OtBu)-OH according to Table 1 (coupling 
Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Bos-Asp (OtBu)-Tyr-Ahx-GIy-Trp-Ahx-Asp- 
(OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected. and cleaved from the resin according to 
Table 1 (Steps 21-25. Steps 10-15. and then Steps 26-29 with ammonia) to give the title compound which 
was chromatographically purified on Trisacryl M DEAE according to Table 1 (Step 30) to give 94 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Asp 2.18 (2). 
Tyr 1.06 (1), Ahx 2.01 (2). Gly 1.10 (1), and Phe 0.94 (1). Infrared absorption spectrum showed a strong 
peak typical of a sulfuric acid ester at 1050 cm"\ TLC R| 0.32. 



EXAMPLE 66 

H-Asp-Tyr(S03H)-Leu-Gly-Trp-Leu-Asp-Phe-NH2 

The title compound has previously been prepared (Digestive Diseases, ^5^. 149-156 (1970)). H-Phe- 
OCHs-Pam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Leu-OH, Fmoc- 
Trp-OH, Fmoc-Gly-OH, Fmoc-Leu-OH, Fmoc-Tyr(tBu)-OH. and Fmoc-Asp(OtBu)-OH according to Table 1 
(coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)-Tyr(tBu)-Leu-G!y- 
Trp-Leu-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected. sulfated, deprotected, and cleaved from 
the resin according to Table 1 (Steps 10-15, Steps 21-25, Steps 16-20, and then Steps 25-29 with 
ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2, Trisacryl 
M DEAE. and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 150 mg of the ammonium 
salt of the title compound. Amino acid analysis following acid decomposition gave Asp 2.02 (2). Tyr 0.99 
(1). Leu 2.02 (2), Gly 0.98 (1), and Phe 0.98 (1). Infrared absorption spectrum showed a strong peak typical 
of a sulfuric acid ester at 1050 cm-\ TLC R, 0.35. 



EXAMPLE 67 

For-Tyr{S03H)-Met-Gly-Trp-Met-Asp-Phe-NH2 

The title compound has previously been prepared (U.S. Patent 3,705.140). H-Phe-OCHrPam-resin 
(Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met-OH, Fmoc-Trp-OH. FmocGly- 
OH, and Fmoc-Met-OH according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20} to 
provide H-Met-Gly-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected according to Table 1 
(Steps 10-15} to provide H-Met-Gly-Trp-Met-Asp-Phe-OCHrPam-resin which was coupled with For-Tyr-OH 
according to Table 1 (Steps 3-4) to give For-Tyr-Met-Gly-Trp-Met-Asp-Phe-OCHrPam-resin which was 
sulfated and cleaved from the resin according to Table 1 (Steps 21-25 and then Steps 26-29 with 
ammonia) to give the title compound which was chromatographically purified on Trisacryl M DEAE and P- 
40 ODS-3, sequentially, according to Table 1 (Step 30) to give 30 mg of the ammonium salt of the title 
compound. Amino acid analysis following acid decomposition gave Asp 1.00 (1), Met 1.98 (2), Gly 1.07 (1). 
and Phe 1.00 (1). Infrared absorption spectrum showed a strong peak typical of a sutfunc acid ester at 1050 
cm-\ TLC R, 0.37. 



EXAMPLE 68 

H-Asp-Tyr(S03H)-MetO-Gly-Trp-Met-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OTBu)-OH, Fmoc-Met- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-MetO-OH. Fmoc-Tyr-OH (Example 3), and Boc-Asp(OtBu)-OH 
according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
{OtBu)-Tyr-MetO-Gly-Trp-Met-Asp(0tBu)-Phe-0CHrPam-resin which was sulfated, deprotected, and cleav- 
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ed from the resin according to Table i (Steps 21-25, Steps 10-15, and then Steps 26-29 witti ammonia) to 
give the title compound which was chromatographtcaaly purified on Trisacryl M DEAE according to Table i 
(Step 30) to give 230 mg of the ammonium salt of the title compound. Infrared absorption spectrum showed 
a strong peak typical of a sulfuric acid ester at 1050 cm~\ TLC Rf 0.26. 

5 

EXAMPLE 69 

H-Asp-Tyr{S03H)-Met-DAIa-Trp-Met-Asp-Phe-NH2 

70 

The title compound has previously been prepared (Peptides 1984, 383-385 (1984)). H-Phe-OCHrPam- 
resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Met-OH. Fmoc-Trp-OH, 
Fmoc-DAIa-OH. Fmoc-Met-OH. Fmoc-Tyr-OH (Example 3). and Boc-Asp(OtBu)-OH according to Table 1 
(coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp (OtBu)-Tyr-Met-DAla-Trp- 

75 Met-Asp{OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleaved from the resin according 
to Table 1 (Steps 21-25. Steps 10-15, and then Steps 26-29 with ammonia) to give the title compound 
which was chromatographically purified on Trisacryi M DEAE and Amberlite XAD-2. sequentially, according 
to Table 1 (Step 30) to give 140 mg of the ammonium salt of the title compound. Amino acid analysis 
following acid decomposition gave Asp 1.93 (2), Tyr 0.94 (1), Met 1.81 (2). Ala 0.97 (1), and Phe 0.95 (1). 

20 Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"'. TLC 
0.34. 



EXAMPLE 70 

25 

H-Asp-Tyr(S03H)-Met-Gly-Trp-DMet-Asp-Phe-NH2 

H-phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-DMet- 
OH, Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-Met-OH, Fmoc-Tyr-OH (Example 3), and Boc-Asp{OtBu)-OH 

30 according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
(0tBu)-Tyr-Met-Gly-Trp-DMet-Asp(0tBu)-Phe-0CH2-Pam-resin which was sulfated, deprotected, and cleav- 
ed from the "resin according to Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to 
give the title compound which was chromatographically purified on Trisacryi M DEAE according to Table 1 
(Step 30) to give 366 mg of the ammonium salt of the title compound. Amino acid analysis following acid 

35 decomposition gave Asp 1.90 (2), Tyr 0.99 (1), Met 1.97 (2), Gly 0.92 (1), and Phe 0.98 (1). Infrared 
absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm~\ TLC Rf 0.31. 



EXAMPLE 71 

40 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met0-Asp-Phe-NH? 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-MetO- 
OH, Fmoc-Trp-OH. Fmoc-Gly-OH. Fmoc-Met-OH. Fmoc-Tyr-OH (Example 3). and Boc-Asp(0tBu)-OH 

45 according to Table 1 (coupling Steps 3-4 followed by Fmoc removal Steps 16-20) to provide Boc-Asp- 
(OtBu)-Tyr-Met-Gly-Trp-MetO-Asp(OtBu)-Phe-OCHrPam-resin which was sulfated, deprotected, and cleav- 
ed from the resin according to Table 1 (Steps 21-25. Steps 10-15. and then Steps 26-29 with ammonia) to 
give the title compound which was chromatograph-ically purified on Trisacryi M DEAE according to Table 1 
(Step 30) to give 126 mg of the ammonium salt of the title compound, Amino acid analysis following acid 

50 decomposition gave Asp 2.03 (2), Tyr 0.96 (1), Met 0.98 (1), Gly 1.10 (1), MetO 0.97 (1), and Phe 0.96 (1). 
infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"\ TLC R , 
0.29. 



55 EXAMPLE 72 
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H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Phe{4-Me)-NH2 

H-Phe(4-Me)-0CHrPam-resin {prepared in an analogous fashion as H-Phe-OCHrPann-resin [Bcample 
11, Boc-Phe-(4-oxymethylphenyl)-acetic acid replaced with Boc-Phe(4-Me)-(4-oxymethylphenyl)acetic acid] 
from Boc-Phe{4-Me)-(4-oxymethylphenyl) acetic acid [Example 5, Boc-MePhe-OH replaced with Boc-Phe(4- 
Me)-OH]} was sequentially coupled with Fmoc-Asp(OtBu)-OH. Fmoc-Met-OH. Fmoc-Trp-OH, Fmoc-Gly-OH, 
Fmoc-Met-OH. Fmoc-Tyr{tBu)-OH. and Fmoc-Asp(OtBu)-OH according to Table 1 (coupling Steps 5-7 
followed by Fmoc removal Steps 16-20) to provide Fmoc-Asp(OtBu)-TyraBu)-Met-Gly-Trp-Met-Asp{OtBu)- 
Phe(4-Me}-0CHrPam-resin which was deprotected. sulfated, deprotected. and cleaved from the resin 
according to Table 1 (Steps 10-15, Steps 21-25. Steps 16-20. and then Steps 26-29 with amnnonia) to give 
the title compound which was chromatographically purified on Amberiite XAD-2, Trisacryl M DEAE, and p- 
40 ODS-3, sequentially, according to Table i (Step 30) to give 420 mg of the ammonium salt of the title 
compound. Amino acid analysis following acid decomposition gave Asp 2.02 (2), Tyr 1.00 (1), Met 1.91 (2), 
Gly 1.06 (1). and Phe {4-Me) 1.12 (1). Infrared absorption spectrum showed a strong peak typical of a 
sulfuric acid ester at 1050 cm"'". TLC R( 0.44. 



EXAMPLE 73 

H-Asp-Tyr(S03H)-Met-Gly-Trp-Met-Asp-Tyr-NH2 

H-Tyr(tBu)-OGHrPam-resin {prepared in an analogous fashion as H-Phe-OCHrPam-resin [Example 11, 
Boc-Phe-(4-oxymethylphenyl)-acetic acid replaced with Fmoc-Tyr(tBu)-(4-oxymethylphenyl)-acetic acid] 
from Boc-Tyr(tBu)-(4-oxymethylphenyl) acetic acid [Example 5, Boc-MePhe-OH replaced with Fmoc-Tyr 
(tBu)-OH]} was sequentially coupled with Fmox-Asp(OtBu)-OH, Fmoc-Met-OH, Fmoc-Trp-OH. Fmoc-Gly- 
OH, Fmoc-Met-OH. Fmoc-Tyr-OH (Example 3), and Boc-Asp(OtBuj-OH according to Table 1 (coupling 
Steps 5-7 followed by Fmoc removal Steps 16-20} to provide Boc-Asp(OtBu)-Tyr-Met-Gly-Trp-Met-Asp- 
(OtBu)-Tyr (tBu)-OCHrPam-resin which was sulfated, deprotected, and cleaved from the resin according to 
Table 1 (Steps 21-25, Steps 10-15, and then Steps 26-29 with ammonia) to give the title compound which 
was chromatographically purified on Amberiite XAD-2, Trisacryl W DEAE, and P-40 ODS-3. sequentially, 
according to Table 1 (Step 30) to give 42 mg of the ammonium salt of the title compound. Amino acid 
analysis following acid decomposition gave Asp 2.09 (2), Tyr 2.16 (2), Met 1.66 (2). and Gly 1.09 (1). 
Infrared absorption spectrum showed a strong peak typical of a sulfunc acid ester at 1050 cm"'. TLC Rf 
0.29. 



EXAMPLE 74 

Hpp(S03H)-Met-Gly-Trp-Pro-Asp-Phe-NH3 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Pro- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH. and Fmoc-Met-OH according to Table 1 (coupling Steps 5-7 followed by 
Fmoc removal Steps 16-20) to provide H-Met-Gly-Trp-Pro-Asp-fOtBu}-Phe-OCHrPam-resin which was 
coupled with Hpp-OSu in DMF according to Table 1 (Steps 8-9) to give Hpp-Met-Gly-Trp-Pro-Asp(OtBu}- 
Phe-OCHrPam-resin which was deprotected, sulfated, and cleaved from the resin according to Table 1 
(Steps 10-15. Steps 21-25. and then Steps 26-29 with ammonia) to give the title compound which was 
chromatographically purified on Amoerlite XAD-2, Trisacryl M DEAE, and P-40 ODS-3, sequentially, 
according to Table 1 (Step 30) to give 70 mg of the ammonium salt of the title compound. Ammo acid 
analysis following acid decomposition gave Met 1.01 (1). Gly 1.04 (1), Pro 0.97 (1), Asp (1.04) (1), ana Phe 
0.94 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm~\ 
TLC R, 0.51. 



EXAMPLE 75 
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Hpp(S03H)-Pro-GIy-Trp-Pro-Asp-Phe-NHi 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fnnoc-Asp{0tBu)-OH, Fmoc-Pro- 
OH, Fmoc-Trp-OH, Fmoc-GIy-OH, and Fmoc-Pro-OH according to Table 1 (coupling Steps 5-7 followed by 

5 Fmoc removal Steps 16-20} to provide H-Pro-Gly-Trp-Pro-Asp(OtBu)-Phe-OCHrPam-resin which was coup- 
led with Hpp-OSu in DMF according to Table 1 (Steps 8-9) to give Hpp-Pro-Gly-Trp-Pro-Asp(OtBu)-Phe- 
OCHrPam-resin which was deprotected, sulfated, and cleaved from the resin according to Table 1 (Steps 
10-15, Steps 21-25, and then Steps 26-29 with ammonia) to give the title compound which was chromatog- 
raphically purified on Amberlite XAD-2, Trisacryl M DEAE. and P-40 ODS-3, sequentially, according to 

10 Table 1 (Step 30) to give 480 mg of the ammonium salt of the title compound. Amino acid analysis 
following acid decomposition gave Pro 2.02 (2), Gly 1.05 (1), Asp 1.00 (1), and Phe 0.93 (1). infrared 
absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"\ TLC 0.44. 



)5 EXAMPLE 76 

Suc-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-N/lePhe-NHz 

H-MePhe-OCHrPam-resin (E>ampie 12) was sequentially coupled with Fmoc-Ahx-Asp(OtBu)-OH 
20 (Example 10, Fmoc-Met-OH replaced with Fmoc-Ahx-OH). Fmoc-Trp-OH, Fmoc-GIy-OH, Fmoc-Ahx-OH, 
and Fmoc-Tyr(tBu)-GH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to 
provide H-Tyr (tBu)-Ahx-Gly-Trp-Ahx-Asp{OtBu)-MePhe-OCHrPam-resin which was coupled with succinic 
anhydride in DMF according to Table 1 (Steps 8-9) to give Suc-Tyr(tBu)-Ahx-Gly-Trp-Ahx-Asp(OtBu)- 
MePhe-OCHrPam-resin which was deprotected, sulfated, and cleaved from the resin according to Table 1 
25 (Steps 10-15, Steps 21-25, and then Steps 26-29 with ammonia) to give the title compound which was 
chromatographically purified on Amberlite XAD-2. Trisacryl M DEAE, and P-40 ODS-3, sequentially, 
according to Table 1 (Step 30) to give 100 mg of the ammonium salt of the title compound. Amino acid 
analysis following acid decomposition gave Tyr 0.97 (1), Gly 1.00 (1), and Asp 1.00 (1). Infrared absorption 
spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm~\ TLC Rt 0.46. 

30 

EXAMPLE 77 

iBuOCO-Tyr(S03H)-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 

35 

H-MePhe-OCHrPam-resin {Example 12) was sequentially coupled with Fmoc-Ahx-Asp(OtBu)-OH 
(Example 10, Fmoc-Met-OH replaced with Fmoc-Ahx-OH), Fmoc-Trp-OH, Fmoc-GIy-OH, Fmoc-Ahx-OH, 
and Fmoc-Tyr(tBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to 
provide H-Tyr (tBu)-Ahx-Gly-Trp-Ahx-Asp(OtBu)-MePhe-OCHrPam-res!n which was coupled with IBuOCO- 

40 OSu (Example 1) in DMF according to Table 1 (Steps 8-9) to give iBuOCO-Tyr(tBu)-Ahx-Gly-Trp-Ahx-Asp- 
(OtBu)-MePhe-0CHrPam-resin which was deprotected, sulfated, and cleaved from the resin according to 
Table 1 (Steps 10-15. Steps 21-25, and then Steps 26-29 with ammonia) to give the title compound which 
was chromatographically purified on Amberlite XAD-2 and P-40 ODS-3. sequentially, according to Table 1 
(Step 30) to give 290 mg of the ammonium salt of the title compound. Infrared absorption spectrum showed 

45 a strong peak typical of a sulfuric acid ester at 1050 cm"'. TLC Rt 0.54. 



EXAMPLE 78 

50 Hpp(S03H)-Ahx-Gly-Trp-Ahx-Asp-MePhe-NH2 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-Ahx-Asp(OtBu)-OH 
(Example 10, Fmoc-Met-OH replaced with Fmoc-Ahx-OH). Fmoc-Trp-OH, Fmoc-GIy-OH, and Fmoc-Ahx-OH 
according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20} to provide H-Ahx-Gly-Trp- 
55 Ahx-Asp(0tBu)-MePhe-0H2-Pam-resin which was coupled with Hpp-OSu in DMF according to Table 1 
(Steps 8-9) to give Hpp-Ahx-Gly-Trp-Ahx-Asp(OtBu)-MePhe-OCHrPam-resin which was deprotected. sul- 
fated, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, and then Steps 26-29 
with ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2. 
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Trisacryl M DEAE. and P-40 ODS-3, sequentially, according to Table l (Step 30) to give 91 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Ahx 1.92 (2), 
Giy 1.03 (1), and Asp 1.05 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid 
ester at 1050 cm'^ TLC R, 0.40. 

5 

EXAMPLE 79 

iBuOCO-Tyr(S03H}-Ahx-Gly-Trp-Ahx-Asp-Phe-NH2 

w 

H-Phe-OCHrPam-resin (Example 11} was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Ahx- 
OH. Fmoc-Trp-OH, Fmoc-Gly-OH. Fmoc-Ahx-OH. and Fmoc-Tyr{tBu)-OH according to Table 1 (coupling 
Steps 5-7 followed by Fmoc removal Steps 16-20) to provide H-Tyr(tBu)-Ahx-Gly-Trp-Ahx-Asp(OtBu)-Phe- 
OCHrPam-resin which was coupled with iBuOCO-OSu (Example 1) in DMF according to Table 1 (Steps 8- 

75 9) to give iBuOCO-Tyr(tBu)-Ahx-Gly-Trp-Ahx-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected. sul- 
fated, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25. and then Steps 26-29 
with ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2 and 
P-40 ODS-3. sequentially, according to Table 1 (Step 30) to give 800 mg of the ammonium salt of the title 
compound. Amino acid analysis following acid decomposition gave Tyr 0.90 (1), Ahx 1.84 (2), Gly 1.12(1). 

20 Asp 1.12 (1), and Phe 0.92 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid 
ester at 1050 cm-\ TLC R, 0.58. 



EXAMPLE 80 

25 

Hpp(S03H)-Ahx-Gly-Trp-Ahx-Asp-Phe-NHz 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-Asp(OtBu)-OH, Fmoc-Ahx- 
OH, Fmoc-Trp-OH, Fmoc-Gly-OH. and Fmoc-Ahx-OH according to Table 1 (coupling Steps 5-7 followed by 

30 Fmoc removal Steps 16-20) to provide H-Ahx-G!y-Trp-Ahx-Asp-(OtBu)-Phe-OCHrPam-resin which was 
coupled with Hpp-OSu in DMF according to Table 1 (Step 8-9) to give Hpp-Ahx-Giy-Trp-Ahx-Asp(OtBu)- 
Phe-0CH2-Pam-resin which was deprotected, sulfated, and cleaved from the resin according to Table 1 
(Steps 10-15, Steps 21-25, and then Steps 26-29 with ammonia) to give the title compound which was 
chromatographically purified on Amberiite XAD-2 and P-40 ODS-3, sequentially, according to Table 1 (Step 

35 30) to give 450 mg of the ammonium salt of the title compound. Ammo acid analysis following acid 
decomposition gave Ahx 1.92 (2). Gly 1.01(1), Asp 1.10(1), and Phe 0.97(1), Infrared absorption spectrum 
showed a strong peak typical of a sulfuric acid ester at 1050 cm''. TLC R, 0.47. 



40 EXAMPLE 81 

Suc-Tyr(S03H)-Met-DAIa-Trp-Met-Asp-Phe-NH2 

The title compound has previously been prepared (Peptides 1984. 373-378 (1984)). H-Phe-OCHrPam- 
45 resin (Exmapie 11) was sequentially coupled with Fmoc-Met-Asp(OtBu)-OH (Example 10), Fmoc-Trp-OH, 
Fmoc-DAIa-OH, Fmoc-Met-OH. and Fmoc-Tyr(tBu)-OH according to Table 1 (coupling Steps 3-4 followed 
by Fmoc removal Steps 16-20) to provide H-Tyr (tBu)-Met-DA!a-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin 
which was coupled with succinic anhydride in DMF according to Table 1 (Steps 8-9) to give Suc-Tyr(tBu)- 
Met-DAIa-Trp-Met-Asp(OtBu)-Phe-OCHrPam-resin which was deprotected, sulfated, and cleaved from the 
50 resin according to Table 1 (Steps 10-15, Steps 21-25, and then Steps 26-29 with ammonia) to give the title 
compound which was chromatographically purified on Trisacryl M DEAE and P-40 ODS-3, sequentially, 
according to Table 1 (Step 30) to give 110 mg of the ammonium salt of the title compound. Amino acid 
analysis following acid decomposition gave Tyr 1.02 (1), Met 1.93 (2). Ala 1.00 (1). Asp 1.05 (1), and Phe 
1.01 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm ~\ 
55 TLC R( 0.38. 



EXAMPLE 82 
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For-Tyr{S03H)-lle-Gly-Trp-lle-Asp-Phe-NHi 

H-Phe-OCHrPam-resin (Example 11} was sequentially coupled with Fmoc-lle-Asp(OtBu)-OH (Example 
10. Fmoc-Met-OH replaced with Fmoc-lle-OH), Fmoc-Trp-OH, Fmoc-Gly-OH. and Fmoc-lle-OH according to 

5 Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to provide H-lle-Gly-Trp-lle-Asp(OtBu)- 
Phe-OCHrPam-resin which was deprotected according to Table 1 (Steps 10-15) to provide H-lle-Gly-Trp- 
lle-Asp-Phe-OCHi-Pam-resin which was coupled with For-Tyr-OH according to Table 1 (Steps 3-4) to give 
For-Tyr-lle-Gly-Trp-ile-Asp-Phe-OCHrPam-resin which was sulfated and cleaved from the resin according 
to Table 1 (Steps 21-25 and then Steps 26-29 with ammonia) to give the title compound which was 

10 chromatographically purified on Amberlite XAD-2 and P-40 ODS-3. sequentially, according to Table 1 (Step 
30) to give 200 mg of the ammonium salt of the title compound. Amino acid analysis following acid 
decomposition gave Tyr 0.98 (1), lie 1.94 (2), Gly 1.00 (1), Asp 1.09 (1), and Phe 0.98 (1). infrared 
absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"'. TLC R( 0.59. 

15 

EXAMPLE 63 

Suc-Tyr(S03H)-lle-Gly-Trp-lle-Asp-Phe-NH2 

20 H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-lle-Asp(OtBu)-OH (Example 
10, Fmoc-Met-OH replaced with Fmoc-lle-OH), Fmoc-Trp-Oh, Fmoc-Gly-OH, Fmoc-lle-OH, and Fmoc-Tyr- 
{tBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to provide H- 
Tyr(tBu)-lle-Gly-Trp-ll9-Asp(OtBu)-Phe-0CH2-Pam-resin which was coupled with succinic anhydride in DMF 
according to Table 1 (Steps 8-9) to give Suc-Tyr(tBu)-lie-Giy-Trp-lie-Asp(OtBu)-Phe-OCHrPam-resin which 

25 was deprotected, sulfated, and cleaved from the resin according to Table 1 (Steps 10-15, Steps 21-25, and 
then Steps 26-29 with ammonia) to give the title compound which was chromatographically purified on 
Amberlite XAD-2 and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 300 mg of the 
ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Tyr 1.00 (1), 
He 2.07 (2), Gly 0.97 (1). Asp 0.97 (1), and Phe 0.99 (1). Infrared absorption spectrum showed a strong peak 

30 typical of a sulfuric acid ester at 1050 cm""'. TLC Rf 0.42. 



EXAMPLE 84 

35 iBuOCO-Tyr(S03H)-!ie-Gly-Trp-lle-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-I!e-Asp(OtBu)-OH (Example 
10, Fmoc-Met-OH replaced with Fmoc-lle-OH), Fmoc-Trp-OH. Fmoc-Gly-OH, Fmoc-lle-OH, and Fmoc-Tyr- 
(tBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20} to provide H- 

40 Tyr(tBu)-lie-Gly-Trp-lle-Asp(OtBu)-Phe-0CH?-Pam-resin which was coupled with iBuOCO-OSu (Example 1) 
in DMF according to Table 1 (Steps 8-9) to give iBuOCO-Tyr({Bu}-lle-Gly-Trp-lle-Asp(OtBu)-PheOCH2-Pam- 
resin which was deprotected, sulfated, and cleaved from the resin according to Table 1 (Steps 10-15. Steps 
21-25, and then Steps 26-29 with ammonia) to give the title compound which was chromatographically 
purified on Amberlite XAD-2 and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 390 mg 

45 of the ammonium salt of the title compound. Amino acid analysis following acid decomposition gave Tyr 
1.07 (1), lie 2.21 (2). Gly 1.04 (1), Asp 1.00 {1}. and Phe 1.03 (1). Infrared absorption spectrum showed a 
strong peak typical of a sulfuhc acid ester at 1O50 cm~\ TLC R( 0.61. 



50 EXAMPLE 86 

Hpp (S03H)-lte-GIy-Trp-l!e-Asp-Phe-NH2 

H-Phe-OCHrPam-resin (Example 11) was sequentially coupled with Fmoc-lle-Asp{0tBu)-OH (Example 
56 10, Fmoc-Met-OH replaced with Fmoc-lle-OH), Fmoc-Trp-OH, Fmoc-Gly-OH, and Fmoc-lie-OH according to 
Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to povide H-lle-Gly-Trp-lle-Asp(OtBu)- 
Phe-OCHrPam-restn which was coupled with Hpp-OSu in DMF according to Table 1 (Step 8-9) to give 
Hpp-lle-Gly-Trp-!le-Asp{OtBu)-Phe-0CHrPam-resin which was deprotected, sulfated, and cleaved from the 
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resin according to Table 1 (Steps 10-15, Steps 21-25, and then Steps 26-29 with ammonia) to give the title 
compound which was chromatographically purified on Amberlite XAD-2 and P-40 ODS-3. sequentially, 
according to Table 1 (Step 30) to give 280 mg ot the ammonium salt of the title compound. Amino acid 
analysis following acid decomposition gave tie 2.04 (2), Gly 0.99 (1), Asp 0.98 (1). and Phe 0.99 (1). Infrared 
absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm'\ TLC R i 0.52. 



EXAMPLE 87 

Suc-Tyr(S03H}-Met-Gly-Trp-Met-Asp-MePhe-NH2 

The title compound has previously been prepared (N. Yanaihara, et ai.. in Peptides 1984: Proceedings 
of the 18th European Peptide Symposium, U. Ragnarsson, Ed.. Almqvtst and Wiksell International, 
Publisher. Stockholm. Sweden, 1985. pp 373-378). H-MePhe-OCH:-Pam-resin (Example 12) was sequen- 
tially coupled with Fmbc-Met-Asp{OtBu)-OH (Example 10) Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-Met-OH, and 
Fmoc-Tyr(tBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to 
provide H-Tyr(tBu)-Met-Gly-Trp-Met-Asp(OtBu)-MePhe-OCHrPam-resin which was coupled with succinic 
anhydride in DMF according to Table i (Steps 8-9} to give Suc-Tyr(tBu)-Met-Gly-Trp-Met-Asp(OtBu)- 
MePhe-OCHrPam-resin which was deprotected. sulfated, and cleaved from the resin according to Table 1 
(Steps 10-15, Steps 21-25. and then Steps 26-29 with ammonia) to give the title compound which was 
chromatographically purified on Amberlite XAD-2 and P-40 ODS-3, sequentially, according to Table l (Step 
30) to give 170 mg of the ammonium salt of the title compound, Ammo acid analysis following acid 
decomposition gave Tyr 1.02 (1). Met 1.94 (2). Gly 1.09 (i). Asp 1.00 (1), and MePhe 1.02 (1). Infrared 
absorption spectrum showed a strong peak typical of a sulfunc acid ester at 1050 cm \ TLC Rf 0.58. 



EXAMPLE 88 

H-DAsp-Tyr(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-lle-Asp(OtBu)-Oh 
(Example 10, Fmoc-Met-OH replaced with Fmoc-ile-OH), Fmoc-Trp-OH, Fmoc-Gly-OH. Fmoc-lle-OH. Fnnoc- 
Tyr(tBus)-OH, and Fmoc-DAsp(OtBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc 
removal Steps 16-20) to provide Fmoc-DAsp(OtBu)-Tyr(teu)-lie-Gly-Trp-lle-Asp(OtBu)-MePhe-OCHrPam- 
resin which was deprotected, sulfated, deprotected, and cleaved from the restn according to Table 1 (Steps 
10-15, Steps 21-25, Steps 16-20, and then Steps 26-29 with ammonia) to give the title compound which 
was chromatographically purified on Amberlite XAD-2 and P-40 ODS-3. sequentially, according to Table 1 
(Step 30) to give 30 mg of the ammonium salt of the title compound. Amino acid analysis following acid 
decomposition gave Asp 1.96 (2), Tyr 0.97 (1). lie 1.92 (2), Gly 0.38 (1), and MePhe 1.18 (1). Infrared 
absorption spectrum showed a strong peak typical of a sulfunc acid ester at 1050 cm"'. TLC Rf 0.36. 



EXAMPLE 89 

For-Tyr(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-lle-Asp(OtBu)-OH 
(Example 10, Fmoc-Met-OH replaced with Fmoc-lle-OH), Fmoc-Trp-OH, Fmoc-Gly-OH and Fmoc-lle-OH 
according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to provide H-lle-Gly-Trp- 
lle-Asp{OtBu)-MePhe-OCHrPam-resin which was deprotected according to Table 1 (Steps 10-15) to provide 
H-Ile-Gly-Trp-lie-Asp-MePhe-OCHrPam-resin which was coupled with For-Tyr-OH according to Table 1 
(coupling Steps 3-4) to give For-Tyr-lle-Gly-Trp-lle-Asp-MePhe-OCHrPam-resin which was sulfated and 
cleaved from the resin according to Table 1 (Steps 21-25 and then Steps 26-29 with ammonia) to give the 
title compound which was chromatographically purified on Amberlite XAD-2 and P-40 LDS-3, sequentially, 
according to Table 1 (Step 30) to give 90 mg of the ammonium salt of the title compound. Amino acid 
analysis following acid decomposition gave Tyr 1.04 (1), lie 1.95 (2), Gly 0.97 (1). Asp 1.01 (1), and MePhe 
1.03 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm \ 
TLC R, 0.60. 
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EXAMPLE 90 

Suc-Tyr(S03H}-lle-Gly-Trp-Ile-Asp-MePhe-NH2 

5 H-MePhe-OCHrPann-resin {Example 12} was sequentially coupled with FiTioc-lle-Asp(OtBu)-OH 
(Example 10, Fmoc-Met-OH replaced with Fmoc-lle-OH). Fmoc-Trp-OH. Fmoc-Gly-OH. Fmoc-lle-OH, and 
Fmoc-Tyr(tBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to 
provide H-Tyr(tBu}-lle-Gly-Trp-lle-Asp(OtBu}-MePhe-OCHrPam-resin which was coupled with succinic an- 
hydride in DMF according to Table 1 (Steps 8-9} to give Suc-Tyr{tBu}-lle-Gly-Trp-lle-Asp(OtBu)-MePhe- 

70 OCHrPam-resin which was deprotected. sulfated, and cleaved from the resin according to Table 1 (Steps 
10-15, Steps 21-25, and then Steps 26-29 with ammonia) to give the title compound which was chromatog- 
raphically purified on Amberlite XAD-2 and P-40 ODS-3, sequentially, according to Table 1 (Step 30) to give 
130 mg of the ammonium salt of the title compound. Amino acid analysis following acid decomposition 
gave Tyr 0.94 (1), lie 1.92 (2), Gly 1.04 (1), Asp 1.09 (1), and MePhe 1.00 (1). Infrared absorption spectrum 

T5 showed a strong peak typical of a sulfuric acid ester at 1050 cm~\ TLC Ri 0.37. 



EXAMPLE 91 

20 iBuOCO-Tyr(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 

H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-lte-Asp(OtBu)-OH 
(Example 10, Fmoc-Met-OH replaced with Fmoc-lle-OH), Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-!le-OH, and 
Fmoc-Tyr(tBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to 

25 provide H-Tyr(tBu)-lle-Gly-Trp-lle-Asp{OtBu)-MePhe-OCHrPam-resin which was coupled with iBuOCO-OSu 
(Example 1) in DMF according to Table 1 (Steps 8-9) to give iBuOCO-Tyr(tBu-lle-Gly-Trp-lle-Asp-(OtBu)- 
MePhe-OCHrPam-resin which was deprotected, sulfated, and cleaved from the resin according to Table 1 
(Steps 10-15. Steps 21-25, and then Steps 26-29 with ammonia) to give the title compound which was 
chromatographically purified on Amberlite XAD-2 and P-40 ODS-3, sequentially, according to Table 1 (Step 

3D 30) to give 50 mg of the ammonium salt of the title compound. Amino acid analysis following acid 
decomposition gave Tyr 1.00 (1). He 1.92 (2). Giy 1.02 (1), Asp 1.03 (1), and MePhe 1.03 (1). Infrared 
absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm''. TLC R( 0.74. 



35 EXAMPLE 92 

H-Asp-DTyr(S03H)-lle-Giy-Trp-lle-Asp-MePhe-NH2 

H-MePhe-OCHrPam-resm (Example 12} was sequentially coupled with Fmoc-!le-Asp(0tBu)-OH 
40 (Example 10, Fmoc-Met-OH replaced with Fmoc-lle-OH), Fmoc-Trp-OH, Fmoc-Gly-OH, Fmoc-!le-OH, Fmoc- 
DTyr(tBu)-OH, and Fmoc-Asp(OtBu)-OH according to Table 1 (coupling Steps 5-7 followed by Fmoc 
removal Steps 16-20) to provide Fmoc-Asp(OtBu)-DTyr(tBu)-lle-Gly-Trp-lle-Asp(OtBu)-MePhe-OCHrPam- 
Resin which was deprotected, sulfated, deprotected, and cleaved from the resin according to Table 1 (Steps 
10-15, Steps 21-25, Steps 16-20, and then Steps 26-29 with ammonia) to give the title compound which 
45 was chromatographically purified on Amberlite XAD-2 and P-40 ODS-3, sequentially, according to Table 1 
(Step 30) to give 200 mg of the ammonium salt of the title compound. Ammo acid analysis following acid 
decomposition gave Asp 2.08 (2). Tyr 1.01 {!), He 1.94 (2), Gly 0.98 (1), and MePhe 0.99 (1). Infrared 
absorption spectrum showed a strong peak typical of a sulfuric acid ester at 1050 cm"\ TLC R( 0.38. 

50 

EXAMPLE 93 

Hpp(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2 

55 H-MePhe-OCHrPam-resin (Example 12) was sequentially coupled with Fmoc-lle-Asp(OtBu)-OH 
(Example 10. Fmoc-Met-OH replaced with Fmoc-lie-OH), Fmoc-Trp-OH. Fmoc-Gly-OH and Fmoc-lle-OH 
according to Table 1 (coupling Steps 5-7 followed by Fmoc removal Steps 16-20) to provide H-lle-Gly-Trp- 
l)e-Asp(OtBu)-MePhe-0CH?-Pam-resin which was coupled with Hpp-OSu according to Table 1 (coupling 
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Steps 8-9) to give Hpp-lle-Gly-Trp-lle-Asp{OtBu)-MePhe-OCHrPann-resin which was deprotected. sulfated, 
and cleaved from the resin according to Table 1 {Steps 10-15, Steps 21-25. and then Steps 26-29 with 
ammonia) to give the title compound which was chromatographically purified on Amberlite XAD-2 and P-40 
ODS-3, sequentially, according to Table 1 (Step 30) to give 70 mg of the ammonium salt of the title 
5 compound. Amino acid analysis following acid decomposition gave He 1.94 (2), Gly 1.01 (1), Asp 1.02 (1), 
and MePhe 1.04 (1). Infrared absorption spectrum showed a strong peak typical of a sulfuric acid ester at 
1050 cm-\ TLC Rf 0.63. 



10 Claims 

1. A peptide of the formula 



0SO3H,. 





Q -ycHco- M - G- w- x- j -r^caco- z 

wherein 

Q is H-jSAsp, For, Sue, desQ, or RIR2CHOCO, 

Y is H or (S)-NH. 

M is Met, Ahx, Leu, or lie, 

G is Gly, 

W is Trp, 

X is Met, Ahx, Leu, or lie, 
J is Asp, 

P is (S)-NH or (S)-R^N, 
F2 is H, NO2, R5 or OR^ 
Z is NH2 

Ri and R^ are independently H or lower alkyl 
R3, R*, R^ and R^ are lower alkyl, 
and pharmaceutically acceptable salts thereof, 
provided that 

(1) Q is desQ when Y is H, 

(2) F2 is not H if, in the same peptide, Q is H-BAsp. For, or Ac, Y is (S)-NH, M is either Met, Ahx, or 
Leu, X is either Met, Ahx, or Leu, and is {S)-NH, 

(3) F2 is not H if, in the same peptide, Y is H, M is Met. X Is Met. and F^ is {S)-NH, 

(4) F2 is not H if, in the same peptide. Q is Sue. Y is (S)-NH, M is Met. X is Met, and F^ is {S)-R''N. 

2. A peptide of Claim 1 in which Q is iBuOCO. 

3. A peptide of Claim 1 in which Q is Sue. 

4. A peptide of Claim 1 in which Q is For. 

5. A peptide of the formula 
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70 



5 



q -YCHCO- M. - a- w- x- j -y^cHco- z 




030, H 




wherein 



Q is H, H-Asp-H-Msp, H-DAsp, H-MeAsp, For, Ac, Sue, desQ, or R^R^CHOCO. 
j5 Y is (R)-NH, 

M is Met, DMet, MeMet, MetO, Ahx, DAhx, MeAhx. Leu, MeLeu, Pro, lie, Metle or Lys, 
G is Gly, DAIa, Pro or Sar, 
W is Trp, MeTrp or Nal, 

X is Met, MeMet MetO, Ahx, MeAhx, Leu, MeLeu, lie, Melle, Pro, or Lys, 
J is Asp, DAsp, MeAsp. or Asn, 

is (S)-NH. (S)-R<N, or (R)-R*N, 
F2 is H. CI, I, Br, F, NO2, NH2, R^ or OR^ 
Z is NH2. NHR^ or NR^R> 

and R2 are independently H or lower alkyi. 
25 R-, R', and R^ are lower aikyl, 
R^ is H or lower alkyi, and 
R^ and R' are lower aikyl, 
and pharmaceutically acceptable salts thereof, 
provided that 

(1) F2 is not H if, in the same peptide, Q is H-Asp, M and X are lie. G is Gly, J is Asp, F' is (S)-NH and Z is 
NH2. 

6. A process for preparing a compound of Claim 1 or 5 by the solid phase method of sequential 
addition (followed by deprotection after each addition) of the requisite protected amino acid or protected 
oligo peptide to an amino-acyf resin of the formula 
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to afford a protected peptidyl resin of the formula 
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I 2 I 2 

which is sulfated, deprotected, and treated with a methanolic amine. 
j5 7. The process fof preparing a compound of Claim 1 or 5 by the solution phase method of sequential 
addition (followed by deprotection after each addition) fo the requisite protected amino acid or protected 
oligo peptide to an amino-acyl amide of the formula 




to afford a protected peptide amide of the formula 





pg - Q -YCHCO- M-O-W-X-J -F^CHCQ- Z 



which is sulfated and deprotected. 

8. The peptide H-DAsp-Tyr(S03H)-ile-Gly-Trp-lle-Asp-MePhe-NH2. 

9. The peptide For-Tyr(S03H)-!le-Glv-Trp-lle-Asp-MePhe-NH2. 

10. The peptide Suc-Tyr(S02H)-lie-Gly-Trp-lle-Asp-MePhe-NH2. 

11. The peptide iBuOCO-Tyr(SO?H)-lle-Gly-Trp-Asp-MePhe-NH2. 

12. The peptide Hpp(S03H)-i]e-Giy-Trp-!le-Asp-MePhe-NH2. 

13. The peptide of claim 5 that is H-Asp-DTyr(S03H)-lle-Gly-Trp-lle-Asp-MePhe-NH2. 

14. A process for preparing the compound of claim 8 by the solid phase method of sequential addition 
(followed by deprotection after each addition) of the requisite protected amino acid or protected oligopep- 
tide to the amino-acyi resin H-MePhe-OCHrPam-restn to afford the peptidyl resin H-DAsp-Tyr-ll!e-Gly-Trp- 
llle-Asp-MePhe-OCHrPam-resin. which is sulfated and treated with a methanolic amine. 

15. A process for preparing the compound of claim 9 by the solid phase method of sequential addition 
{followed by deprotection after each addition) of the requisite protected amino acid or protected oligopep- 
tide to the amino-acyl resin H-MePhe-OCH^Pam-resin to afford the peptidyl resin For-Tyr-llle-Gly-Trp-llle- 
Asp-MePhe-OCHrPam-resin. which is sulfated and treated with a methanolic amine. 
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16. A process for preparing the compound of claim 10 by the solid phase method of sequential addition 
(followed by deprotection after each addition) of the requisite protected amino acid or protected oligopep- 
tide to the amino-acyl resin H-MePhe-OCHrPam-resm to afford the peptidyl resin Suc-Tyr-llle-Gly-Trp-llle- 
Asp-MePhe-OCHrPam-resin, which is sulfated and treated with a methanolic amine. 

17. A process for preparing the compound of claim n by the solid phase method of sequential addition 
(followed by deprotection after each addition) of the requisite protected amino acid or protected oligopep- 
tide to the amino-acyl resm H-MePhe-OCHrPam-resin to afford the peptidyi resin iBuOCO-Tyr-llle-Gty-Trp- 
llle-Asp-MePhe-OCHrPam-resin, which is sulfated and treated with a methanolic amine. 

18. A process for preparing the compound of claim 12 by the solid phase method of sequential addition 
(followed by deprotection after each addition) of the requisite protected amino acid or protected oligopep- 
tide to the amino-acyl resin H-MePhe-OCHrPam-resin to afford the peptidyl resin Hpp-llle-Gly-Trp-llle-Asp- 
MePhe-OCHrPam-resin, which is sulfated and treated with a methanolic amine. 

19. A process for preparing the compound of claim 13 by the solid phase method of sequential addition 
(followed by deprotection after each addition) of the requisite protected amino acid or protected aligopep- 
tide to the amino-acryl resin H-MePhe-OCHj-Pam-resm to afford the peptidyl resin H-Asp-DTyr-llle-Gly-Trp- 
llle-Asp-MePhe-OCHrPam-resin, which is sulfated and treated with a methanolic amine. 

20. A process for preparing the compound of claim 8 by the solution phase method of sequential 
addition (followed by deprotection after each addition) of the requisite protect ed amino acid or protected 
oligopeptide to H-MePhe-NH; to afford the protected peptide amide Pg-DAsp-Tyr-ille-Gly-Trp-llle-Asp- 
MePhe-NHs, which is sulfated and deprotected. 

21. A process for preapring the compound of claim 9 by the solution phase method of sequential 
addition (followed by deprotection after each addition) of the requisite protected amino acid or protected 
oligopeptide to H-MoPhe-NH2 to afford the protected peptide amide Pg-For-Tyr-ilie-Gly-Trp-llie-Asp-MePhe- 
NHs, which is sulfated and dprotected. 

22. A process for preparing the compound of claim 10 by the solution phase method of sequential 
addition (followed by deprotection after each addition) of the requisite protected ammo acid or protected 
oligopeptide to H-MePhe-NHj to afford the protected peptide amide Pg-Suc-Tyr-llle-Gly-Trp-llle-Asp- 
MePhe-NH2. which is sulfated and deprotected, 

23. A process for preparing the compound of claim 11 by the solution phase method of sequential 
addition (followed by deprotection after each addition) of the requisite protected amino acid or protected 
oligopeptide to H-MePhe-NH2 to afford the protected peptide amide Pg-iBuOCO-Tyr-llle-Gly-Trp-llle-Asp- 
MePhe-NHs, which is sulfated and deprotected. 

24. A process for preparing the compound of claim 12 by the solution phase method of sequential 
addition (followed by deprotection after each addition) of the requisite protected amino acid or protected 
oligopeptide to H-MePhe-NH; to afford the protected peptide amide Pg-Hpp-ille-Gly-Trp-lIle-Asp-WePhe- 
0CH;-NH2. which is sulfated and deprotected. 

25. A process for preparing the compound of claim 13 by the solution phase method of sequential 
addition (followed by deprotection after each addition) of the requisite protected amino acid or protected 
oligopeptide to H-MePhe-NH2 to afford the protected peptide amide Pg-Asp-DTyr-ille-Gly-Trp-llle-Asp- 
r^ePhe-NH2, which is sulfated and deprotected. 

Claims for the following contracting States; GR and ES. 

1. A process for preparing a peptide of the formula 





Q -YCHCO- M -G-W-X-J -F^CHCO- Z 



wherein 
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Q is H-j3Asp. For, Sue. desQ, or Rm^CHOCO, 
Y is H or (S)-NH, 
M is Met, Ahx, Leu, or lie, 
G is Gly. 
5 W is Trp. 

X is Met. Ahx, Leu, or He, 
J is Asp, 

Fi is (S)-NH or <S)-R^N, 

F2 is H, NO2, R5 or OR^ 
10 Z is NH2 

and R^ are independently H or lower aikyi, 

R3, R^ R^ and R^ are lower alkyl. 

and pharmaceutically acceptable salts thereof, 

provided that 
lb (1) Q is desQ when Y is H, 

(2) F2 is not H if, in the same peptide. Q is H-BAsp, For, or Ac, Y is {S}-NH, M is either Met, Ahx, or Leu, X 
is either Met, Ahx, or Leu. and is (S)-NH. 

(3) F2 is not H if, in the same peptide. Y is H, M is Met. X is Met, and F^ is (S)-NH, 

(4) F2 is not H if, in the same peptide. Q is Sue, Y is (S}-NH, M is Met, X is Met. and F^ is {S)-R*N, by the 
20 solid phase method of sequential addition (followed by deprotection after each addition) of the requisite 

protected amino acid or protected oiigo peptide to an amino-acyl resin of the formula 



25 



30 




H -7 CHCO- QCHj-Paua-reain^ 

35 

to afford a protected peptidyl resin of the formula 



40 



45 




which is sulfated, deproteced, and treated with a methanolic amine. 
2. A process for preparing a peptide of the formula 
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10 



5 



q •YCHCO-M -a-w-x-j -r^cHco- z 





wherein 



Q is H, H-Asp, H-Msp, H-DAsp, H-MeAsp. For. Ac, Sue. desQ, or R^R2CHOC0, 
J5 Y is (R)-NH. 

N is Met, DMet, MeMet, MetO, Ahx, DAhx, MeAhx, Leu, MeLeu, Pro. lie, Meile or Lys, 
G is Gly, DAla. Pro or Sar, 
W is Trp, MeTrp or Nal, 

X is Met, MeMet. MetO, Ahx, MeAhx, Leu, MeLeu, lie, Melie, Pro, or Lys, 
J is Asp, DAsp, MeAsp, or Asn. 

is (S)-NH, (S)-R*N, or (R)-R*N, 
F2 is H, CL [, Br. F, NO;. NH:. R^, or OR^, 
Z IS NH;, NHR^ or NR^R», 
R' and are independently H or lower alkvL 
25 R\ and are lower alkyl. 
R^ is H or lower alkyl. and 
R^ and R^ are lower alkyl, 
and pharmaceutically acceptable salts thereof, 
provided that 

(1) is not H if, in the same peptide, Q is H-Asp. M and X are lie, G is Gly, J is Asp. is (S)-NH and Z is 
NH2. by the solid phase nnethod of sequential addition (followed by deprotection after each addition) of the 
requisite protected annino acid or protected oligo peptide to an amino-acyl resin of the formula 



40 



35 



H -7 CHCO* aCH--Piim'rs3ln 




45 



to afford a protected peptidyl resin of the formula 



so 
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pg - q -YCHCO- M 

which is sulfated, deprotected, and treated with a methanol ic amine 



0 W - X - J -F^CHCO-aCHj-PM-resin 



3. A process for preparing a peptide of the formula 




q -YCHCO- M - G - W 




wherein 

Q is H-/3Asp, For, Sue, desQ. or RiR^CHOCO. 

Y is H or (S)-NH, 

M is Met, Ahx, Leu, or lie. 

G is Gly, 

W is Trp, 

X is Met, Ahx, Leu, or He, 
J is Asp, 

is (S)-NH or {S)-R''N, 
F2 is H, NO2, R^ or ORS, 
Z is NH2 

R^ and R2 are independently H or lower alkyl, 
R3, R\ R^ and R^ are lower alkyl, 
and pharmaceutically acceptable salts thereof, 
provided that 

(1) Q is desQ when Y is H, 

(2) F? is not H if. in the same peptide, Q is H-BAsp. For. or Ac, Y is (S)-NH, M is either Met, Ahx, or Leu, X 
is either Met. Ahx. or Leu, and F^ is (S)-NH. 

(3) F^ is not H if, in the same peptide, Y is H, M is Met, X is Met. and F^ is (S)-NH, 

(4) F2 is not H if. in the same peptide. Q is Sue. Y is (S)-NH. M is Met, X is Met, and F^ is (S)-R'N. by the 
solution phase method of sequential addition (followed by deprotection after each addition) of the requisite 
protected amino acid or protected oligo peptide to an amino-acy! amide of the formula 
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H -r-'caco- z 

to afford a protected peptide amide of the formula 




pg - q -VCHCO- M - a 




J -F^CHCO- 2 



which is sulfated and deprotected. 

4. A process for preparing a peptide of the formula 




q -YCHCO- M 




W - X - J -r^CHCO- 2 



wherein 

Q is H. H-Asp, H-Msp, H-DAsp, H-MeAsp, For, Ac, Sue, desQ, or R^R^CHOCO, 
Y IS (R)-NH. 

M IS Met, DMet. MeMet, MetO, Ahx, DAhx, MeAhx, Leu. MeLeu. Pro, lie, Melle or Lys. 
G is Gly. DAla, Pro or Sar. 
W IS Trp, MeTrp or Nal. 

X is Met. MeMet. MetO, Ahx. MeAhx, Leu. MeLeu, He, MelSe, Pro, or Lys. 
J is Asp, DAsp, MeAsp, or Asn. 

is (S)-NH, (S)-R*N. or {R)-R*N, 
F2 is H, CI. !. Br. F, NO2, NH2. R^ or OR^ 
Z is NH2. NHR' or NR^R^ 
R' and R^ are independently H or lower alkyl. 
R', R*, and R^ are lower alkyl, 

is H or lower alkyl, and 
R^ and R* are lower alkyl, 
and pharmaceuttcally acceptable salts thereof, 
provided that 

(1) F^ IS not H if, in the sanne peptide, Q is H-Asp, M and X are lie, G is Gly, J is Asd. F' is (S)-NH and Z is 
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NH2. by the solution phase method of sequential addition {followed by deprotection after each addition) of 
the requisite protected amino acid or protected oligo peptide to an amino-acyl amide of the formula 



75 




to afford a protected peptide amide of the formula 





Pg - q -YCHca- M-a'-w-x-j -F^caca- z 



which is sulfated and deprotected. 

5. A process for preoaring the compound H-DAsp-Tyr(S03H)-llle-Gly*Trp-l[le-Asp-MePhe-NH2 by the 
solid phase method of sequential addition (followed by deprotection after each addition) of the requisite 
protected amino acid or protected oligopeptide to the amino-acyl resin H-MePhe-OCHrPam-resin to afford 
the peptidyl resin H-DAsp-Tyr-llle-Gly-Trp-llle-Asp-MePHe-0CH2-Pam-resin, which is sulfated and treated 
with a methanolic amine. 

6. A process for preparing the compound For-Tyr(S03H)-tlle-Gly-Trp-llle-Asp-MePhe-NH; by the solid 
phase method of sequential addition {followed by deprotection after each addition) of the requisite protected 
amino acid or protected oligopeptide to the amino-acyi resin H-MePhe-OCHrPam-resin to afford the 
peptidyl resin For-Tyr-llle-Gly-Trp-llle-Asp-MePhe-OCHrPam-resin, which is sulfated and treated with a 
methanolic amine. 

7. A process for prepanng the compound Suc-Tyr(S03H)-llle-Gly-Trp-llle-Asp-MePhe-NH2 by the solid 
phase method of sequential addition (followed by deprotection after each addition) of the requisite protected 
amino acid or protected oligopeptide to the amino-acyl resin H-MePhe-OCH-Pam-resin to afford the 
peptidyl resin Suc-Tyr-Ille-Gly-Trp-llle-Asp-MePhe-OCHrPam-resin, which is sulfated and treated with a 
methanolic amine. 

8. A process for preparing the compound iBuOCO-Tyr(S03H)-llle-Gly-Trp-llle-Asp-MePhe-NHj by the 
solid phase method of sequential addition {followed by deprotection after each addition) of the requisite 
protected amino acid or protected aligopeptide to the amino-acryl resin H-MePhe-OCHrPam-resin to afford 
the peptidyl resin iBuOCO-Tyr-llle-Gly-Trp-llle-Asp-MePhe-OCHrPam-resin, which is sulfated and treated 
with a methanolic amine. 

9. A process for preparing the compound Hpp(S03H)-llie-Gly-Trp-tlle-Asp-MePhe-NH2 by the solid 
phase method of sequential addition (followed by deprotection after each addition) of the requisite protected 
amino acid or protected oligopeptide to the amino-acyl resin H-MePhe-OCH^Pam-restn to afford the 
peptidyl resin Hpp-llle-Gly-Trp-llle-Asp-MePhe-OCHrPam-resin, which is sulfated and treated with a 
methanolic amine. 
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10. A process for preparing the compound H-Asp-DTyr(S03H}-lli&-Gly-Trp-llte-Asp-MePhe-NH2 by the 
solid phase method of sequential addition (followed by deprotection after each addition) of the requisite 
protection ammo acid or protected oligopeptide to the amino-acyl resin H-MePhe-OCHrPam-resin to afford 
the peptidyl resin H-Asp-DTyr-llle-Gly-Trp-llle-Asp-MePhe-OCHrPam-resin, which is sulfated and treated 

5 with a methanolic amine. 

1 1 . A process for preparing the compound H-DAsp-Tyr(S03H}-llle-Gly-Trp-llle-Asp-MePhe-NH2 by the 
solution phase method of sequential addition (followed by deprotection after each addition of the requisite 
protected amino acid or protected oligopeptide to H-MePhe-NH2 to afford the protected peptide amide Pg- 
DAsp-Tyr-llle-Gly-Trp-llle-Asp-fVlePhe-NH;. which is sulfated and deprotected. 

TO 12. A process for preparing the compound For-Tyr(S03H)-llle-Gly-Trp-lile-Asp-MePhe-NH2 by the 
solution phase method of sequential addition (foliowed by deprotection after each addition) of the requisite 
protected amino acid or protected oligopeptide to H-MePhe-NH: to afford the protected peptide amide Pg- 
For-Tyr-llle-Gly-Trp-llle-Asp-MePhe-NH2. which is sulfated and deprotected. 

13. A process for preparing the compound Suc-Tyr(S03H}-lile-Gly-Trp-lll6-Asp-MePhe-NH2 by the 
75 solution phase method of sequential addition {followed by deprotection after each addition) of the requisite 

protected amino acid or protected oligopeptide to H-MePhe-NH; to afford the protected peptide amide Pg- 
Suc-Tyr-!lle-Gly-Trp-llle-Asp-MePhe-NH:, which is sulfated and deprotected. 

14. A process for preparing the compound iBuOCO-Tyr(S03H)-llle-Giy-Trp-!lle-Asp-MePhe-NH2 by the 
solution phase method of sequential addition (followed by deprotection after each addition) of the requisite 

20 protected amino acid or protected oligopeptide to H-MePhe-NH2 to afford the protected peptide amide Pg- 
tBuOCO-Tyr-Ule-Gty-Trp-llle-Asp-MePhe-NH2, which is sulfated and deprotected. 

15. A process for preparing the compound Hpp(S03H)-llle-Giy-Trp-llle-Asp-MePhe-NH2 by the solution 
phase method of sequential addition (followed by deprotection after each addition) of the requisite protected 
amino acid or protected oligopeptide to H-MePhe-NH; to afford the protected peptide amide Pg-Hpp-llle- 

25 Gly-Trp-llle-Asp-MePhe-OCHrNH:. which is sulfated and deprotected. 

16. A process for preparing the compound H-Asp-DTyr{S03H)-tlle-Gly-Trp-llle-Asp-MePhe-NH3 by the 
solution phase method of sequential addition (followed by deprotection after each addition) of the requisite 
protected amino acid or protected oligopeptide to H-MePhe-NH; to afford the protected peptide amide Pg- 
Asp-DTyr-ll!e-Gly-Trp-lile-Asp-MePhe-NH2, which is sulfated and deprotected. 
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